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the principles of the practice of allergy and the methods of diagnosis and treatment. 
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DISEASES OF THE BLOOD 
and Atlas of Hematology 


By Roy R. Kracke, M. D. 


Seetoees of | Pathology and Laboratory Medicine, Emory University School of Medicine, 
and President of the American Society of Clinical Pathologists, 
a HORTENSE ELTON GARVER, M.S., Instructor in H logy and Lab y 
Diagnosis, Emory University School of Medicine. 


Answering a long-felt need in the profession, we are happy to announce the first really comprehen- 
sive treatise on blood diseases ever published in America. Contains 44 color plates, illustrating 
every blood disease known to science. They reproduce with such exact coloration that even the 
minor variations show in blood cells and in the bone marrow. With this new book beside him at 
the microscope and at the bedside, the physician, specialist or surgeon should be able to diagnose 
blood diseases with absolute accuracy. Ready August 15. 452 pages, $15.00. 


TREATMENT BY DIET 


(New Third Edition) 
By Clifford J. Barborka, M. D. 


“The book to end all books on diet” is what many doctors call this eminently practical work, for 
this is considered the most concise and workable text which has thus far appeared in the field of 
dietetics. Arranged by diseases, with a variety of diets suitable to each affection. Presented in 
simplified fashion to permit the doctor to advise in terms of actual home-prepared meals. New 
third edition, published June, 1937. Illustrated, $5.00. By CLIFFORD J. BARBORKA, M._D., 
Department of Medicine, Northwestern University Medical School. 


THE THYROID AND ITS DISEASES 


By J. H. Means, M. D. 


Jackson Professor of Clinical Medicine, Harvard University and Chief of Medical Service, 
Massachusetts General Hospital 


An almost indispensable reference book for all practitioners who are called upon to treat thyroid 
affections, either medically or surgically. All the important findings and observations of the 
clinic’s staff at the famous Massachusetts General Hospital during the past 20 years are here 
given, with a concise summary and extensive bibliography at the end of each chapter to add to the 
work’s usefulness. Published March, 1937. 602 pages. 73 charts and illustrations, $6.00. 


' J. B. LIPPINCOTT COMPANY, 
Dept. SM8, 227 South 6th St., Philadelphia, Pa. 


Please send me the books I have checked below. [J I enclose my | * Each month con- 

* A copy of our check as payment in full. [J Send C. O. D. densed articles on 
| treatment are se- 

latest catalogue of O THE THYROID AND ITS DISEASES, $6.00. [| TREAT- lected from over 
MENT BY DIET, $5.00. [] DISEASE OF THE BLOOD AND | 200 medical jour- 

medical books will ATLAS OF HEMATOLOGY, $15.00. nals and placed in 
our new magazine, 
DIGEST OF 
TREAT MENT. 
Use coupon to get 


l a free sample copy. 


request. ADDRESS 
CITY. 


| 0 Send me a free copy of your new magazine, 
DIGEST OF TREATMENT. 
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Help the Family Budget by 
Prescribing KARO 


FOR INFANT FEEDING 


Cost of Karo Cost of Expensive 
to the Family . Infant Food 


fan prescribed food which abundantly fulfills the 
baby’s needs—and is available at low cost—is a boon 
to the mother, a blessing to the father. And the baby 
thrives! Karo Syrup is an effective carbohydrate. It is 
well-tolerated, practically non-fermentable, quickly 
utilized. The low price of Karo is based on its cost 


—not on its high value as an ideal infant food. 


* Infant feeding practice 
is primarily the concern of the 
physician, therefore, Karo for in- 
Seceeree fant feeding is advertised to the 


| Medical Profession exclusively. 
ASSN. 


For further information, crite 


Corn Propucts Sates Company, Dept. 8-8, 17 Battery Place, New York, N. Y. 
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HAIR SURGERY 


During the World War there was always to be found a type of soldier who fought from the com- 


fort of an arm chair. 


must be lacking in this type of surgical literature. 
is not arm-chair surgery. 


Such soldiers were willing enough to tell how the fighting should be done, 
but they never did any of the actual fighting themselves. 
arm-chair surgeons, men who are nct at the operating room fronts. 


There are books on surgery written by 
It is obvious that something 
The set of surgical books described on this page 


Every one of the men connected with this surgery can be found any 


day in the week in gown and mask, and with their surgical instruments, in their clinics—and they 


write from the battle fronts where saving life is their chief concern. 


picking a text to add to your surgical library. 


Take this into account when 


OPERATIVE SURGERY 


By J. SHELTON HORSLEY, M.D., LL.D., F.A.C.S., Attending Surgeon, St. Elizabeth’s 
Hospital, Richmond, Va., and ISAAC A. BIGGER, M.D., Professor of Surgery, Medical 
College of Virginia, Surgeon-in-Chief, Memorial Hospital, Richmond, Va., with Contribu- 


tions by C. C. 
DONALD M. FAULKNER. 
$15.00. 


COLEMAN, JOHN S. HORSLEY, JR., AUSTIN L. DODSON, and 
In Two Volumes. 


1387 pages, 1259 illustrations. Price, 


TABLE OF CONTENTS 


VOLUME I.—General Considerations; Surgical Drainage; 
Technics, Sutures and Instruments; Principles Underlying Op- 
erations for Malignant Tumors; Technical Considerations in 
Operations for Malignancy; X-ray and Radium Burns; Compli- 
cations of Operations; Infection, Shock, and Hemorrhage; 
Continuous Intravenous Injections; Transfusion of Blood; Su- 
turing Blood Vessels; Thrombectomy and Embolectomy; Re- 
versal of the Circulation; Operation for Impending Gangrene; 
Ligation of Blood Vessels; Aneurisms; Arteriovenous Aneur- 
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puytren’s Contracture; Infections of the Hand and Forearm; 
Osteomyelitis; The Causes of Cicatricial Contraction; General 
Principles of Plastic Surgery; Scars; Webbed Fingers; Keloid; 
Transplantation of Flaps Containing Skin; Grafts of Skin and 

ucous Membrane; Grafts of Fat, Fascia, Muscle, Cartilage 
and Bone; Harelip and Cleft Palate; Plastic Operations for 
Acquired Deformities of the Lips and Eyelids; Plastic Opera- 
tions on the Ear, Nose and Forehead; ‘Face Lifting’; Facial 
Paralysis; Tumors of the Face; Operations for Carcinoma of 
the Lips, Cheek and Upper and Lower Jaws; Tongue; Salivary 
Glands; Floor of Mouth; Trachea; Larynx; Pharynx and Cervi- 
cal Esophagus; Operations on the Neck; Operations on the 
Neck (Continued); The Thyroid Gland; Parathroid Glands; 
Anastomosis of the Recurrent Laryngeal and the Descending 


Hypoglossal Nerves; The Mammary Gland; The Thorax; Op- 
erations for Lesions of the Pleura and Pleural Cavities; The 
Lungs and Bronchi; Operations for Tuberculosis of the Lung. 
VOLUME II.—The Pericardium and Heart; Massage of the 
Heart; Trendelenburgs’ Operation for Pulmonary Embolism; 
Beck’s Operation for Development of Blood Supply to the 
Heart; The Mediastinum; The Thoracic Esophagus; Hernia; 
Abdominal Incisions; Acute Conditions of the Abdomen; Pre- 
liminary Preparation, Anesthesia, and After-Treatment for 
Operations on the Stomach and Duodenum; Physiology of the 
Stomach; Cardiosp ; Esophagoplasty; Gastroptosis; Resec- 
tion of the Gastric Branches of the Vagus Nerve; Congenital 
Pyloric Stenosis; Hourglass Contraction of the Stomach, Gas- 
trotomy; Gastrostomy; Pyloroplasty; Gastroenterostomy; Vi- 
cious Circles; Jejunal or Gastrojejunal Ulcer; Disconnecting 
Gastroenterostomy; Resection of the Jejunum; Estes Operation; 
Jejunal Ulcer Following Partial Gastrectomy; Resection of 
Gastric Vagus Nerve for Recurrent Ulcer; Jejunostomy; Su- 
turing the Colon; Jejunocolic Fistula; The Billroth I Type of 
Partial Gastrectomy; Partial Gastrectomy; Billroth II Type of 
Partial Gastrectomy; Operation on the Small Intestines; Ap- 
pendectomy; The Large Bowel; Cancer of the Lower Rectum; 
Operations for Nonmalignant Diseases of the Rectum and 
Anus; The Liver, Gall Bladder and Bile Tracts; The Pan- 
creas and Spleen; The Kidney and Ureter; The Bladder and 
Urethra; The Prostate Gland; The Seminal Vesicles, Vas Def- 
erens and Testicle; The Penis; Head Injuries; Cranial and 
Intracranial Infections; Hydrocephalus; Brain Tumors, i 

Nerves; The Spinal Cord; The Sympathetic Nervous System. 


WHAT REVIEWERS SAY 


“This unquestionably is a surgical text of merit. Its chief 
virtue lies not in the simplicity and clarity of its language 
nor in its beautiful illustrations, but in its authenticity. One 
can be sure that the statements of Horsley and Bigger are 
facts, their wide experience and established integrity leave 
little room for doubt, even by the most skeptical, of any pro- 
cedures they may advise. One can, therefore, accept these 
volumes as a guide with the certain knowledge that the paths 
they suggest are the safest and best available. The assur- 
ance and comfort the sorely beset surgeon may derive from 
their reliable counsel is inestimable.’—WESTERN JOURNAL 
OF SURGERY, OBSTETRICS AND GYNECOLOGY. 


. . . . 

It is one of the most satisfactory medical textbooks which 
has come to our attention in a long time. Every surgeon and 
every medical library should possess these volumes.”—TH 


SOUTHERN SURGEON. 


“Horsley and Bigger’s ‘Operative Surgery’ should be on the 
desk of every busy surgeon. It deserves to occupy the place 
filled by Sir Frederick Treves’ ‘Operative Surgery,’ which was 


THE C. V. MOSBY COMPANY, 

3525 Pine Blvd., St. Louis, Mo. 
entlemen: 

account, 


the recognized authority fifty years ago.”—-VIRGINIA MED- 
ICAL MONTHLY. 

“This excellent work is recommended to the student of sur- 
gery, of any age at any stage of his development. We sense 
throughout the two volumes the desire of the authors to teach 
surgery with the welfare of the patient, not the building up 
of a surgeon’s reputation, foremost in mind.”—HAHNE- 
MANNIAN MONTHLY. 

“Horsley and Bigger have produced a classic amongst the 
numerous volumes on surgery.”—SOUTHWESTERN MED- 
ICINE. 

“It is difficult to see how one doing general surgery or 
having aspirations in that direction could afford to be with- 
out these two volumes emanating from the Medical College of 
Virginia. Even the general practitioner without desire to do 
surgical operations will find them valuable for reference so 
that he can talk intelligently to his patient about a pros- 
pective operation. The work is not by any means confined 
to general surgery—the surgical specialties are covered as 
well."—-THE MEDICAL WORLD. 


Send me Horsley & Bigger “OPERATIVE SURGERY”, priced at $15.00 for the two volumes, charging my 
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PROTAMINE, ZINC & ILETIN (INSULIN, LILLY) 


PROTAMINE ZINC INSULIN 
LILLY 


@ Preparation of the active antidia- 
betic principle in sparingly soluble 
form as Protamine Zinc Insulin pro- 
vides a means for prolonging the 
relatively fleeting action of unmodi- 
fied Insulin. The characteristic anti- 
diabetic effect of Insulin has been 
retained, but the velocity of its ac- 
tion has been moderated. The pro- 
longation of the Insulin effect over 
the entire day not only adds mate- 


rially to the comfort of the diabetic 
patient, but justifies the hope that 
the complications of diabetes may 
now be rendered less frequent in 
occurrence. 

Protamine, Zine & Tletin (Insulin, 
Lilly) is marketed by Eli Lilly and 
Company in 10-ce. vials. Literature 
describing its clinical application will 
be promptly furnished upon the re- 
quest of physicians. 


ELI LILLY AND COMPANY 


Principal Offices and Laboratories, Indi 


» U.S.A. 


ip lis, Indi 
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Dryco Modifications check 


on these formula needs 


AMPLE PROTEIN 
REDUCED FAT 


DIGESTIBILITY 


Y=. you judge the merits of an 


infant feeding formula, are not 
these questions foremost: 


... 1s the protein supply adequate to 
compensate for the biological dif- 
ferences between the proteins of 
cow's milk and human milk? 


Is the fat level commensurate with 
the digestional differences between 
the fats of human milk and cow’s 
milk ? 


... 4s a whole, is the formula readily 
digestible — particularly for very 
young infants? 


Dryco modifications, providing moder- 


ate fat with ample protein, meet these 
nutritional needs. In DRyCO feedings, 
moreover, the protein level, as in breast 
milk, is highest during early months of 
fastest growth. 


Dryco is readily digestible, too. The 
Just roller process of drying insures a 
soft flocculent curd that makes DRYCO 
feedings well tolerated from the earliest 
age. 


Clinically proved by twenty years of 
consistent success in infant feeding, 
DRYCO recommends itself for routine 
use. A handy vest-pocket feeding sched- 
ule, providing DRYCO modifications from 
the hour of birth, will be gladly sent to 
professional inquirers. 


Tue Borpen Company 
Prescription Products Dept., Dept. Y¥-87-D 
350 Madison Avenue, New York, N. Y. 


Please send copies of the Dryco Infant Feeding Schedule. 
M. D. 


Name 


Street 


City. 


State. 
Check here to receive samples of DRYCO (J 
Special DRYCO 
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HE efficacy of Progynon-DH* tablets 

for the oral treatment of average 
menopausal cases has been proved by 
Frank, Goldberger, and Salmon, (') and 
many other careful workers. These tab- 
lets are also valuable as an adjunct to 
Progynon-B in oil to maintain the follicu- 
lar hormone level. 


In even the most severe climacteric dis- 
turbances, Progynon-B* in a solution of 
oil has been of definite value. Mazer and 
Israel gave Progynon-B to 33 patients pre- 
senting climacteric symptoms. In most of 
these, the major symptoms subsided after 
the fifth or sixth injection. Not one of the 
33 patients failed to respond. (7) 


Other indications for the use of these 
pure crystalline estrogenic substances are 
in the treatment of follicular hormone 
deficiencies of amenorrheas, nausea and 
vomiting of pregnancy, migraines, infan- 
tile gonorrheal vaginitis, senile vaginitis, 
and pruritus vulvae. 


In the last three conditions, where a 


local effect is primarily desired, clinicians 
have found suppositories of value. For in- 
fantile gonorrheal vaginitis, the 250 Rat 
Unit Progynon-DH juvenile suppository is 
generally used; for senile vaginitis and 
pruritus vulvae, a 2500 Rat Unit adult sup- 
pository is supplied. For systemic effects 
ag Rat Unit adult suppository is avail- 
able. 


Proluton,* crystalline corpus luteum 
hormone in an oil solution, has been used 
effectively in threatened and habitual abor- 
tion, menorrhagias, and certain types of 
dysmenorrhea. 


Progynon-DH tablets (estradiol) are 
available in 50, 200, and 600 Active Bio- 
logical Unit strengths. Progynon-B (estra- 
diol benzoate in oil) is supplied in 500, 
1000, 2000, and 10,000 Rat Unit concentra- 
tions per 1 cc. ampule; Progynon-DH 
suppositories, in 250 (juvenile and adult 
size) and 2500 (adult) Rat Unit strengths; 
Proluton (progesterone) in 1 cc. ampules 
of 1/5, 1, and 5 International Unit 
strengths. 


N. Y.S. Jl. of Med., Oct. 1, 1936 Med. Clin. of N. A., July, 1935 th, 
Copr. 1937 Schering Corp. Informative literature on Schering’s 0 o 
*Reg. U.S. Pat. Off. Female Hormones sent upon request. \ ] 
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A Helpful Vehicle in Diabetic Diets 
KNOX GELATINE (U.S. P.) 


Diabetic diets can be lifted out of their mon- 
otonous rut with the aid of Knox Gelatine 
(U.S.P.). Forbidden foods are not missed so 
readily when a diabetic patient receives a var- 
ied diet containing tasty, pleasing, gelatinized 
salads and desserts. 


Grams Prot. Fat 
¥, cup hot water 
teasp. salt 
¥ teasp. whole mixed spices 


TOMATO JELLY WITH VEGETABLES (Six Servings) 


Knox Gelatine is 85% protein, making it a 
simple task to compute any gelatinized dishes. 
As Knox Gelatine contains no sugar or flavor- 
ing, when planning a diet do not confuse it 
with a ready-prepared jelly powder. Specify 
Knox Gelatine and be certain. 


KNOX 
GELATINE... 


is scientifically made from selected 
long, hard, shank beef-bones — 
surpasses minimum U.S.P. re- 
quirements — contains no carbo- 
hydrates — fat content less than 
0.1% — odorless — tasteless 
— bacteriologically safe. 


Send the coupon below to 
receive helpful, informative 
literature and more fine recipes 
such as given below. 


Bring hot water, salt and spices to 
a boil. Pour cold water in bowl and 
sprinkle gelatine on top of water. 
Add to hot liquid and stir until dis- 
solved. Strain into tomatoes and 
stir in vinegar. Chill until almost 
set, then add vegetables. Mold and 


Carb. Cal. 


1 env. Knox Sparkling Gelatine 7 6 
Vy cup cold water 
34 Cup tomatoes strained 150 2 
2 tablespoonfuls vinegar 
Y, cup chopped cabbage 50 1 
¥ cup chopped celery 60 1 
VY, cup canned green peas 40 1 
VY, cup cooked carrots cubed 40 

Total 11 

One serving 


VO 


chill until firm. Serve on lettuce 
120 : 
20 with or without dressing. 


rs 
AMERICAN 

MEDICAL 
ASSN 


SPARKLING 


KNOX GELATINE LABORATORIES 
- 408 Knox Avenue, Johnstown, N. Y. 


Please send me diet prescription pads—also infant feeding literature. 


State. 
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THE VALUE OF 


PY RIDIUM 


THERAPY 
HAS BEEN 
ESTABLISHED 
IN 


CYSTITIS 
PYELITIS 
URETHRITIS 
PROSTATITIS 
VAGINITIS 


AND IN 


PREOPERATIVE 
URINARY TRACT 
INFECTIONS 


A 


“In the kidney and bladder cases, 
especially those with pronounced in- 
fection, Pyridium promptly allayed 
the acute symptoms and successfully 
combatted the concomitant infec- 
tion, thus reducing the time usually 
required to effect recovery.” 
—Quoted from Published Clinical Reports 
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: Alum Precipitated, Refined, Mulford 
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DIPHTHERIA TOXOID, Alum Precipi- 
Refined, Mulford is designed 
for use in the Havens method of active 
immunization against diphtheria with a 
single dose. Graham and others have 
shown that in a group of 185 Schick 
positive children given a single dose of 
Diphtheria Toxoid, Alum Precipitated, 


171 or g2.4% were Schick negative when 


Mulford Biological Laboratories, is sus- 
pended in a buffered salt solution with a 
pH of approximately 7.4. The use of the 
buffer produces a more uniform suspen- 
sion, lessens the tendency of the particles 
toform clumpsor aggregates, and tends to 
retard the settling out of the suspension. 

It is supplied in %4-cc. and 1-cc. doses 
having the same antigenic value—in sin- 


retested from two to six months later. gle-dose vials, ten single-dose packages, 


and in bulk ampoule-vials sufficient 
for ten immunizations. 


Diphtheria Toxoid, Alum Precipi- 
tated, Refined, as now supplied by the 


“For the Conservation of Life” 


MULFORD BIOLOGICAL LABORATORIES 


PHILADELPHIA S HA R P&D OHM 
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kaolin activated to mony times 
* adsorptive pdteticy. by Avid 
ion in-alumina gel. Kaomagma 
gonpolidates liquid’ stoals ‘and prevents 
the fiyid depletion encountered in diar- 
heal Conditions. It adsorbs gas, mucus 
Sand bacterial toxins, preventing further 
to the intestinal mucosa. At the 

Some time its: definitely” ‘soothing ond 
prélective action upon the fining of the 
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A new product— 


LIVER AND IRON 


(CAPSULES ) 


Lederle 


RAPID REGENERATION OF HEMOGLOBIN in the 
large group of persons having hypochromic 
anemia, may be obtained by the use of ‘‘Liver 
and Iron Lederle.”’ 


In addition to optimum amounts of ferrous 
iron, this product contains the total water 
soluble extractives obtained from whole liver. 

Liver is a rich source of several of the fac- 
tors comprising the Vitamin B Complex. 
These substances, being water soluble, will be 
found in this whole-liver extract. 


DOSAGE: 9 to 12 capsules daily—3 or more 
after each meal. Twelve capsules per day 
provide 0.26 gram of iron (principally in the 
ferrous state) the total water soluble extrac- 
tives from 120 grams of liver and about 95 
milligrams of calcium. 


Send for Literature. 


LEDERLE LABORATORIES, ING. 
30 ROCKEFELLER PLAZA NEW YORK, N.Y. 


| LIVER wo IRON 
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In Constipation from “Restricted” Dietaries 


MUCILOSE 


(STEARNS) 


Supplies Needed Bland, Hemicellulose-Bulk* 


When constipation occurs as a 
result of special restricted diet- 
aries, Mucilose supplies the 
bland hemicellulose (vegetable 
gum) which, according to 
Williams and Olmsted meets 


the deficiency. 


Mucilose is bland, hygro- 


scopic, lubricative, non-irritat- 


ing, and makes the stool bulky, 


plastic and easily evacuated. 


Mucilose is prepared by a 
special process from the Plan- 
tago loeflingii. It is now avail- 
able in two forms, Mucilose 
Granules and Mucilose Plain. 
Both forms are as easily taken 


as breakfast foods. 


Frederick Stearns & Company 


Detroit New York KansasCity San Francisco 
Windsor, Ontario Sydney, Australia 


TRY MUCILOSE! 


: The coupon will bring you a supply of 
gl , the New Granular Mucilose with our 


compliments. 


FREDERICK STEARNS & CO. 
Detroit, Michigan 
Please send me a supply of Mucilose Granules. 


Dept. S.M.8 


*Williams, cs D., and Olm- 
sted, W.H.: Ann. Int. Med. 
10: 717 (Dec.) 1936 
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When capricious appetites result 


DURING PREGNANCY, food preferences 
are often accentuated and the calcium 
intake may consequently be deficient. 
Therefore there is a greater need at such 
times to supplement the diet in this im- 
portant mineral in order to prevent cal- 
cium deprivation. 

Results are obtained more conve- 
niently when the three essentials of cal- 
cium therapy are supplied in a single 
preparation. Dicalcium PhosphateCom- 
pound with Viosterol Squibb supplies 


calcium, phosphorus and Vitamin D in 


therapeutically effective quantities. One 
pleasantly flavored tablet, or two cap- 
sules, contains 9 grains dicalcium phos- 
phate, 6 grains calcium gluconate and 
660 U.S. P. XI units of Vitamin D. The 
capsules are useful during pregnancy 
as a change from tablets, or when nau- 
sea tends to restrict normal food intake. 
Available in boxes of 51 tablets and in 
bottles of 100 capsules. 


For literature address the Professional 
Service Department, 745 Fifth Avenue. 


E-R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


F Dicalcium Phosphate Compound | 
withViosterol Squibb 


TABLETS * CAPSULES 
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Infancy 
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Take It In Time 


Just a day or two of light nourishment pre- 
pared from Mellin’s Food as suggested below 
will usually avert an intestinal disturbance 
that might develop into a serious diarrhea 
if not taken in hand at the first appearance 
of loose stools. 


Mellin’s Food. . 4 level tablespoonfuls 
Water (boiled, then cooled) 16 ounces 


Samples sent 
to physicians 
upon request. 


Give one to three ounces every hour or two 
until the stools lessen in number and improve 
in character. 


The mixture may then be strengthened by 
the gradual substitution of boiled skimmed 
milk for water until the quantity of 
skimmed milk is equal to the normal quan- 
tity of milk used in the baby’s formula. 
Finally the fat of the milk may be gradually 
replaced by skimming less and less cream 
from the milk. 


Directions for using Mellin’s Food 
are left entirely to the physician. 


Mellin’s Food Company, Boston, Mass. 


*MELLIN’S FOOD: Produced fo an infusion of phew yond Wheat Bran and Malted Barley admixed 


with Potassium Bicarbonate — 9 Itose, Dextrins, Proteins and Mineral Salts. 
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EDUCATION 


Education is more than classroom exercise. 
In a broad sense, it is the development of 
all those natural faculties which dominate 
physical and mental character . . . Where 
physical education has been neglected as in 
the instance of constipation, wise counsel and 
selected treatment often expedite the return 
to normal function .. . As an adjunct to the 
treatment of diet anc exercise, Petrolagar is 


h 


ume) and agar-agar. Accep 


Medi 


a useful and convenient method of correcting 
constipation ... By its bland lubricating 
action, Petrolagar produces soft well formed 
stools which are easy to evacuate. Petrolagar 
is prepared in five types— Plain, with Phenol- 
phthalein, with Milk of Magnesia, Unsweetened 
and with Cascara — to provide a range of 
treatment adaptable to the individual patient. 
Petrolagar Laboratories, Inc., Chicago, Ill. 


1 emulsion of pure liquid petrolatum (65% by vol- 
ted by the Council on Pharmacy and Chem- 


iati for the treatment of constipation. 


istry of the American 


| 
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Theobromine, gr. 3.40 Calcium, gr. 0.12 Salicylates, gr. 3.48 
Phenobarbital, gr. 0.25 


Diuretic, coronary vasodilator, 
myocardial and renal stimulant 
and neuro-circulatory sedative. 


Indications: Hypertension, angina 
pectoris, coronary thrombosis, 
myocardial insufficiency, and edema. 


Directions 
One to three tablets three or four times daily. 


eno 


Dispensed in bottles of 50 and 250 tablets 


ewe 


WM P. POYTHRESS & COMPANY, Inc. 


MANUFACTURING CHEMISTS 


RICHMOND VIRGINIA 
| 
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St. Elizabeth’s Hospital 


RICHMOND, VIRGINIA 


The operating rooms and all front 
bedrooms are completely air-con- 
ditioned. The air coming into 
these rooms is filtered, and a com- 
fortable temperature is main- 
tained. 


School for Nurses 


The Training School is affiliated with 
Johns Hopkins Hospital in Baltimore for a 
three months’ course each in Pediatrics and 
Obstetrics. All applicants must be graduates 
of a high school or have the equivalent 
education. Address: Director of Nursing 
Education. 


Grace Lutheran Sanatorium 


For Tuberculosis 
cA Beauty Spot on Prospect Hill 


701 South Zarzamora Street, 
San Antonio, Texas 


JAMES L. ANDERSON, M.D., Medical Director 


Admits patients irrespective of denomi- 
nation or creed. 

Ideal all year climate Excellent med- 
ical and nursing care.—Radiographic, Flu- 
oroscopic and Pneumothorax service. 

New, distinctive, Individual Bungalows, 
highly modern, and Private Rooms with 
baths and sleeping porches, all equipped 
with radio.—Beautiful grounds. 

Moderate rates. 


For booklet and information address: 


PAUL F. HEIN, D.D., 
Pastor and Superintendent 


WAUKESHA SPRINGS 
SANITARIUM 


For the Care and Treatment of 


NERVOUS DISEASES 


Building Absolutely Fireproof 


BYRON M. CAPLES, M.D., Medical Director 


Waukesha, - - - . 


Wisconsin 


THE TUCKER 
SANATORIUM, INC. 


212 West Franklin St. (Corner of Madison) 
RICHMOND, VIRGINIA 


This is the private Sanatorium for the 
Neurological Practice of Drs. Beverley R. 
Tucker, Howard R. Masters and James 
Asa Shield. 


The Tucker Sanatorium is for the treat- 
ment of nervous and endocrine diseases. 
There are departments of massage, medicinal 
exercises, hydrotherapy and physiotherapy. 
The Sanatorium is large and bright, sur- 
rounded by a lawn and shady walks, large 
verandas and has a roof garden. It is situ- 
ated in the best part of Richmond and is 
thoroughly and modernly equipped. The 
nurses are specially trained in the care of 
nervous cases. 


Insane and acute alcoholic cases are not 
taken. 
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THE TULANE UNIVERSITY OF LOUISIANA 


GRADUATE SCHOOL OF MEDICINE 


POSTGRADUATE instruction offered in all branches of medicine. 
COURSES leading to a higher degree are also offered. 


For bulletin furnishing detailed information address the 


DEAN, GRADUATE SCHOOL OF MEDICINE 
1430 Tulane Avenue New Orleans, La. 


DR. MOODY’S SANITARIUM 


SAN ANTONIO, TEXAS 

315 Brackenridge Avenue. Phone: Fannin 5522 
For Nervous and Mental Diseases, Drug and Alcohol Addiction and 
Nervous Invalids Needing Rest and Recuperation 
Established 1903. Strictly ethical. Location delightful summer and winter. Approved diagnostic and 
therapeutic methods. Seven buildings, each with separate lawns, each featuring a small separate sani- 
tarium, affording wholesome restfulness and recreation, in doors and out doors, tactful nursing and 
homelike comforts. 


G. H. MOODY, M.D. J. A. McINTOSH, M.D., F.A.C.P. 
Founder Superintendent 


Hoye’s Sanitarium 


“In the mountains of Meridian” 
MERIDIAN, MISS. 


For nervous and mental diseases, 
drug and alcohol addiction, rest 
and recuperation. Ten acres of 
beautiful grounds sufficiently re- 
moved from highway to insure 
privacy. All out-side rooms, con- 
necting baths. Modern treatment. 


Dr. M. J. L. Hoye, Supt., 
Formerly sixteen years Superintendent 
of East Mississippi State Hospital. 


Saint Albans Sanatorium 


RADFORD, VA. 


A modern, ethical institution, fully equipped for 
the diagnosis, care and treatment of nervous and 
mental diseases and selected addiction cases. 
2,000 feet elevation. Rates reasonable. Occupa- 
tional and Hydrotherapy Departments. 


J. C. KING, M.D. JAMES KING, M.D. 
FRANK A. STRICKLER, M.D. 
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CLINIC 


ST. LUKE’S HOSPITAL 
Richmond, Virginia 
. Medical and Surgical Staff... 


General Medicine: General Surgery: Obstetrics: 
James H. Smith, M.D. Stuart McGuire, M.D. H. Hudnall Ware, Jr., M.D. 
Hunter H. McGuire, M.D. W.-Lowndes Peple, M.D. 
Margaret Nolting, M.D. Carrington Williams, M.D. Urology: 
Kinloch Nelson, M.D. W. P. Barnes, M.D. Austin I. Dodson, M.D. 
Clifford H. Beach, M.D. 
“ Pathology and Radiology: Eye, Ear, Nose and Throat: 
Orthopedic Surgery: S. W. Budd, MD. H, Lee, MD. 
x William T. Graham, M.D. 1 Dental Surgery: 
ie D. M. Faulkner, M.D. Recetgensingys John Bell Williams, D.D.S. 
J. T. Tucker, M.D. J. L. Tabb, M.D. Guy R. Harrison, D.D.S. 
WALTER R. WALLACE, M.D. HUGH W. PRIDDY, M.D. O. A. SCHMID, M.D. 


THE WALLACE “SANITARIUM 


MEMPHIS, TENN. 


For the treatment of Drug Addiction, Alcoholism, Mental and Nervous Diseases. 
Fully equipped for the care of patients admitted. Sixteen acres of beautiful grounds. 
Located in the eastern suburbs of the city at Southern Avenue and Cherry Road. 


| 
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WESTBROOK SANATORIUM 


Richmond Virginia 
TELEPHONE: 5-3245 


Department for Men: Associates: Department for Women: 
J. K. Hall, M.D. O. B. Darden, M. D. P. V. Anderson, M.D. 
E. H. Alderman, M.D. 
E. H. Williams, M.D. 
Rex Blankinship, M.D. 


The institution is situated just beyond the northern border of the city on United States Highway Number 1. 

The scope of the work of the Sanatorium is limited to the diagnosis and the treatment of nervous and mental 
disorders and to the addictions to drugs and to alcohol. It affords also adequate facilities for rest and upbuilding 
under medical and nursing supervision. 

The medical staff devotes its entire attention to the patients in the Sanatorium. 

The institution maintains a school for trained attendants in which instruction in the care of the nervous and 
mentally sick is emphasized. 

There are twelve separate buildings for patients, with 150 beds. Such a large group of buildings makes 
possible the more congenial grouping of patients. Rooms may be had single or en suite, with or without private bath. 
There are a few small cottages for the use of individual pitients. 

A comprehensive general physical and nervous examination is made of each patient. A mental examination 
is made when indicated. The examination is typed and a copy of it is available for the referring physician. Com- 
plete dental investigation is a part of the general survey. 

A skilled teacher gives practical daily instruction to small groups in the arts and crafts. Helpful and interest- 
ing occupation in the out-of-doors is made possible for the men patients in the vegetable and flower gardens, on 
the truck farm, in the poultry yards, and in the dairy. 

There are bowling, tennis, croquet and pool. On Sunday evening there is chapel service. 

Detailed information is available for physicians. 


Dr. Brawnet’s Sanitarium 


SMYRNA, GEORGIA 
(Suburb of Atlanta) 


@ For Nervous and Mental Disorders, 
Drug and Alcohol Addictions 


Approved diagnostic and therapeutic methods. 
Hydrotherapy, Electrotherapy, Massage, X-ray and 
Laboratory. 

Special Department for General Invalids and Senile 
Cases at Monthly Rates. 


JAMES N. BRAWNER, M.D., Medical Sup’t. 
ALBERT F. BRAWNER, M.D., Resident Sup’t. 


A Modern Ethical Hospital at Louisville 
Drug Addiction Founded 1904 Nervous Diseases 
BEAUTIFUL AND SPACIOUS GROUNDS AFFORD OUTDOOR RELAXATION 
Our ALCOHOLIC treatment destroys the craving, The DRUG treatment is one of gradual reduction; it 


restores the appetite and sleep, and rebuilds the physical relieves the constipation, restores the appetite and sleep; 
and nervous ccndition of the patients. Whiskey with- withdrawal pains are absent. No Hyoscine or rapid 


drawn gradually; no limit on the amount necessary to withdrawal methods used unless patient desires same. 
prevent or relieve delirium. ' 
MENTAL patients have every comfort that their home NERVOUS patients are accepted by us for observa- 
affords. tion and diagnosis, as well as treatment. 
Select cases of SENILITY accepted. Physiotherapy—Clinical Laboratory—X-Ray. Consulting Physicians. 
Rates and folder on Telephone 
poh THE STOKES HOSPITAL Highland 2101 


E. W. STOKES, M.D., Medical Director, 923 Cherokee Road, Louisville, Ky. 
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STUART CIRCLE HOSPITAL 


Richmond, Virginia 


ALEXANDER G. BROWN, JR., M.D. ARL R. ROBINS, M.D. 
OSBORNE O. ASHWORTH, M.D. N. MICHAUX, M.D. 
MANEFRED CALL, III, M.D. ROBERT C. BRYAN, M.D. 
M. MORRIS PINCKNEY, M.D. A. STEPHENS GRAHAM, M.D. 
ALEXANDER G. BROWN, III, M.D. CHARLES R. ROBINS, JR., M.D. 
Obstetrics: : 
GREER BAUGHMAN, M.D. Urological Surgery: 
BEN H. GRAY, M.D JOSEPH F. GEISINGER, M.D. 


WM. DURWOOD SUGGS, M.D. 


Oral Surgery: 
hthalmol Otolaryngology: 
eae MILLER, M.D. GUY R. HARRISON, D.D.S. 
R. H. WRIGHT, MD. ; 

4 W. L. MASON, 'M.D. Pathology: 
REGENA BECK, M.D. 
Physiotherapy: 
ELSA LANGE, B5S., Technician 
MARGARET CORBIN, B.S., Technician 
Ea Medical Illustrator: L. O. SNEAD, M.D. 
% DOROTHY BOOTH R. A. BERGER, M.D. 


Stuart Circle Hospital has been operated twenty-three years, affording scientific 
care to patients in General Medicine, Surgery, Obstetrics and the various medical 
and surgical specialties. Detailed information furnished physicians. 


CHARLOTTE PFEIFFER, R.N., Superintendent 


CITY VIEW SANITARIUM 


For MENTAL and NERVOUS DISEASES 
and ADDICTIONS 


ESTABLISHED IN 1907 
AN ENTIRELY NEW PLANT ERECTED IN 1922 


Separate buildings for men and women, ideally arranged and 
equipped with every facility for the comfort, care and treatment 
of the class of patients received. Situated in the midst of a fifty- 
7 acre tract, and surrounded by large groves and attractive lawns. Two 
resident physicians. Training school for nurses. 

References: The Medical Profession of Nashville 


JOHN W. STEVENS, M.D., Physician-in-Charge 
NASHVILLE R. F. D. No. 1 TENNESSEE 


On Murfreesboro Pike, one-half mile east of old location 
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The Cincinnati Sanitarium 
Inc. 1873 


For Mental and Nervous Diseases 


A strictly modern hospital fully 
equipped for the scientific treatment 
of nervous and mental affections. 
Situation retired and accessible. For 
details write for descriptive pamphlet. 


Emerson A. North, M.D. 
Charles Kiely, M.D. 
H. P. COLLINS, Business Manager Visiting Consultants 
Box No. 4, College Hill D. A. Johnston, M.D., 
CINCINNATI, OHIO Medical Director 


“REST COTTAGE”’ College Hill, Cincinnati, Ohio 


For purely nerv- 
ous cases, nutri- 
tional errors and 
convalescents. 


Completely 
equipped for hy- 
drotherapy, mas- 
sages, etc. 


Cuisine to meet 
individual needs. 


Emerson A. North, 
M.D. 

Charles Kiely, 
M.D. 


Visiting 
Consultants 


D. A. Johnston, 
M.D., Medical 
Director 


H. P. Collins, 


Hill, Cincinnati, 
Ohio 
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An Institution 
FOR 
Rest, 
Convalescence, 
the diagnosis and 
treatment of 
NERVOUS 
AND 
MENTAL 
DISORDERS, 
ALCOHOL 
AND 
Drug Habituation 


For rates and further information write 


Appalachian Hall, Asheville, N. C. 


WM. RAY GRIFFIN, M.D. 


APPALACHIAN HALL 
Asheville, North Carolina 


Appalachian Hall is located 
in Asheville, North Caro- 
lina. Asheville justly claims 
an unexcelled all year round 
climate for health and 
comfort. All natural cura- 
tive agents are used, such 
as physiotherapy, occupa- 
tional therapy, outdoor 
sports, horseback riding, 
etc. Five beautiful golf 
courses are available to pa- 
tients. Ample facilities for 
classification of patients. 
Rooms single or en suite 
with every comfort and 
convenience. 


M. A. GRIFFIN, M.D. 


HILL CREST SANITARIUM 


Established in 1925 


occup f q 


night and day nursing service maintained. 


P. O. Box 96, Woodlawn Station, Birmingham, Ala. 
Consultants: C. M. Rudulph, M.D.; H. S. Ward, M.D.; W. S. Littlejohn, M.D. 


FOR NERVOUS AND MENTAL DISEASES AND ADDICTIONS 
A NEW PLANT WAS COMPLETED IN 1930 


Thoroughly modern in architecture and construction. Eight departments—affording proper classification of patients. 

All outside rooms, attractively furnished. Several bathrooms and rooms with private bath on each floor. Also a 

spacious sun parlor in each department. Located on the crest of Higdon Hill, 1050 feet above sea level, overlooking 

the city, and surr ded by an exp of beautiful wood!and. Ample provision made for diversion and helpful 


JAMES A. BECTON, M.D., Physician-in-Charge 
Phones: 9-1151 and 9-1152 
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Behind MERCUROCHROME 
QQ> is 2 background of 


Precise manufacturing methods insuring uniformity 


Controlled laboratory investigation 


Chemical and biological control of each lot produced 


booklet sum- 
marizing the im- Extensive clinical application 

portant reports on 

Mercurochrome 4 

and describing its | Phirteen years’ acceptance by the Council of Pharmacy 
various uses will 
be sent to physi- 
cians on request. 


The Test of Time 


We have been making the Baumanometer now for some 
twenty-one years, which is a long while to devote ex- 
clusively to the making of any one thing. 


And in all of that time our work has never deviated 
from these three principles: 


ACGURACY— above all else, the rock upon which the 


Baumanometer first won the medical profession’s confidence. 


SIMPLICITY—the “irreducible minimum” number of parts, 
especially valves or joints to leak air pressure or mercury. 


RELIABILITY—to the end that whatever variation is found, you 
.° may be sure it is in the patient, and not in the instrument. 


To-day our most cherished asset is the confidence, 
and good-will, and respect of doctors and hospitals 
throughout the world . .. The Baumanometer has 
stood the test of time. 


You don’t buy a 1 acs every year, so why 
not have a genuine Lifetime Baumanometer. First-cost may 
be a little more, but through the years it actually costs less. 


| 


‘BAUM CO. INc. NEW YORK 


1916 ORIGINATORS AND MAKERS OF s C APPARATUS EXCLUSIVE 
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TUBERCULOSIS IN CHILDHOOD* 


By J. Buren Sippury, M.D. 
Wilmington, North Carolina 


Tuberculosis in childhood is a preventable as 
well as a communicable disease. To combat this 
disease successfully it must be attacked mainly 
from this standpoint. It is our prime duty 
wherever and whenever possible to keep our chil- 
dren from becoming infected. 


Certain fundamentals are unquestioned, to 
wit: 

(1) A tuberculous mother should not be al- 
lowed to nurse her baby. The baby should 
never be allowed to go to the breast and the 
mother should have nothing to do with caring 
for the baby. Those who take care of the baby 
must be free of tuberculosis. There is nothing 
to be gained by taking the baby from a tuber- 
culous mother and allowing the aunt or grand- 
mother who has a chronic cough, possibly tuber- 
culous, to take care of the baby. 


(2) When it is possible to make another pro- 
vision, children should not be allowed to stay 
in the same house with tuberculous adults. They 
will sooner or later become infected. When it 
is impossible to move the children from a tu- 
berculous home, it is imperative that the strict- 
est precautions be observed. The advisability 
of giving these children B.C.G. vaccination 
arises, and it should be seriously considered. 

(3) Chronic phthisis in the aged is a great 
menace to infants. Many cases of miliary tu- 
berculosis and tuberculosis meningitis can be 
traced to a grandparent or aunt, tiving in the 
same house, who has a chronic cough. The late 
Dr. Holt once said that two types of individuals 
are the commonest sources of danger in tuber- 
culosis: first, the one who thinks he is cured, 


*Read in Section on Pediatrics, Southern Medical Association, 
x Annual Meeting, Baltimore, Maryland, November 17-20, 


and second, the one who does not know that he 
has the disease. 


(4) All school teachers should be examined 
annually. The Sanatorium Sun, in the Novem- 
ber, 1936, issue says: 


“More than eighteen thousand tuberculous 
teachers are in active service in the schools of 
America today.’ In North Carolina, the Sun 
states, “there are possibly 500 teachers now 
engaged in teaching who have tuberculosis in an 
active form.” The National Tuberculosis As- 
sociation suggests that “The logical solution 
will come when all states have laws requiring 
teachers to present evidence that they cre free 
of tuberculosis in an active form, such evidence 
to be based upon physical examination supple- 
mented in all cases by x-ray of the chest.” 


North Carolina has a law requiring a health 
certificate from every teacher, declaring freedom 
from tuberculosis or any other communicable 
disease, to be signed by a reputable physician. 
The certificate is to be filed with the school 
official where employed before being allowed to 
teach. This certificate is to be renewed an- 
nually. The law was passed by the 1919 Legis- 
lature of North Carolina. How strictly this law 
is being adhered to can be answered by our school 
superintendents. I feel that we should have 
them answer this question annually. 

That tuberculosis is a communicable disease 
of childhood and should be thought of along 
with such diseases as scarlet fever, diphtheria 
and whooping cough is proven by the following 
report of deaths in the State of Michigan: 


DEATHS FROM FIVE COMMUNICABLE DISEASES IN 
MICHIGAN, 1928 TO 1930, INCLUSIVE 


Under Under Under 

5 Years 15 Years 20 Years 
Tuberculosis 522 940 1751 
Diphtheria 508 1049 1074 
Measles - 550 644 657 
Whooping cough 623 649 649 
Scarlet fever 215 377 376 


Tuberculosis should be reported to state health 
departments as routinely as are the other four 
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diseases mentioned above. Such a procedure 
will help materially in the reduction of this dis- 
ease. 

Tuberculosis in children usually has an in- 
sidious onset, although infants and young chil- 
dren may have a fulminating course. This is 
frequently determined by the size of the dose 
of tubercle bacilli and how frequently it is re- 
peated. 

The general practitioner is going to see the 
majority of these early cases and it is desirable 
that he recognize them early and institute proper 
treatment, or refer them to a specialist who will 
give proper supervision. 

How can the general practitioner do this? 

(1) By doing a careful physical examination 
on all children brought to him for treatment. 
Periodic physical examinations are very desira- 
ble. The physical examination in the majority 
of cases will reveal no positive signs. 

(2) By doing a tuberculin test. 

(3) All patients who show a positive tuber- 
culin test should have an x-ray examination of 
the chest. At regular intervals, six months to 
one year, follow-up chest pictures should be 
made. In case you, as a general practitioner, 
do not feel competent to read the films and a 
radiologist is not immediately available, the plan 
followed by us in North Carolina is very satis- 
factory. We have x-rays taken and we send 
them to Dr. P. P. McCain, of the North Caro- 
lina Sanatorium. A report of the x-ray findings 
is sent to the physician. This has been a great 
help in studying the cases. 

These three procedures, which can be done 
by any general practitioner, will give much as- 
sistance in ferreting out early cases of tubercu- 
losis. It will be the means of finding more early 
cases which might go on to destructive lesions 
before being diagnosed. 

We do not want to wait for the classical signs 
found in adults, as rales, dullness and hemop- 
tysis. When that stage has been reached little 
can be done for these patients. If the diagnosis 
is made early, the majority of the so-called “con- 
sumptives” will be prevented. 

In the past decade, mesenteric tuberculosis in 
children has been greatly reduced, due to our 
careful inspection of dairies. Pasteurization of 
milk has cut this source of infection to a mini- 
mum. 

The most common type of infection is from 
human contacts or open pulmonary tuberculosis 
in man. The infection is carried into the lungs, 
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down the trachea and bronchial tree to the lung 
periphery. The tubercle bacilli lodge in the 
periphery of the lungs near the pleura. Ac- 
cording to Chadwick,* 

“When the tubercle bacillus is implanted in the 
pulmonary tissue, tubercles form, and about this focus 
there is a varying amount of inflammation. This peri- 
focal inflammation may be small or it may involve the 
entire lobe, or a tuberculous pneumonia may result. 
This latter condition is more often found in the colored 
race. 

“When these tubercles are developing in the lung paren- 
chyma tubercle bacilli are being carried to the regional 
lymph glands by the lymph stream which drains that 
area of the lung. Thus we have the parenchymal and 
tracheobronchial lymph nodes involved in the primary 
stage. This is the usual occurrence in childhood infec- 
tion and is sometimes called childhood type tuberculosis 
or tracheobronchial tuberculosis. 


“In the evolution of a tubercle, the center becomes 
caseous and in this calcium is deposited. Fibrous tissue 
forms a capsule about the tuberculous nodule as heal- 
ing takes place. It tends to run a benign course if 
further infection is prevented. When a child is ex- 
posed to further infection, or a spread occurs from its 
own primary focus, the disease resulting therefrom 
localizes in the pulmonary parenchyma and does not 
again involve the tracheobronchial nodes.” 


Lymph nodes are not always efficient filters. 
Tubercle bacilli may pass on through the tracheo- 
bronchial nodes and reach the thoracic duct, 
thence to the larger veins and general circula- 
tion. When the general circulation is reached, 
it is quite evident that every organ in the body 
may become infected by this route. The lymph 
nodes themselves may become caseous and rup- 
ture either into a bronchus or a blood vessel and 
a massive dissemination and miliary tuberculosis 
result. 

We should consider any tuberculous adenitis 
as having serious possibilities. If the infection 
can be confined to the lymph nodes, the patient 
has a much greater chance of recovery. 

Here, I shal define “tuberculous infection” 
and ‘‘tuberculous disease.”” Tuberculous infec- 
tion is the state of being infected. The body is 
harboring the tubercle bacilli, but the body tis- 
sues are not altered materially by the presence 
of the organism. 

Tuberculous disease, according to Morse,° is 
“an alteration in the state of the body or of 
some of its organs, interrupting or disturbing 
the performance of the vital functions and caus- 
ing symptoms.” In tuberculous disease the pres- 
ence of the tubercle bacilli has produced patho- 
logical changes in the surrounding cells. This 
may be slight or may progress to the destruction 
of tissue and cavitation. 
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INCIDENCE OF TUBERCULOSIS 


The incidence of childhood tuberculosis de- 
vends upon the exposure to open human cases. 
it is more common in the congested districts than 
in rural communities. Poor hygiene is very con- 
ducive to its spread. The Negro and Indian 
races are more susceptible to the disease than 
whites. 

In Europe the statistics from Vienna showed 
that 50 per cent of the children at 7 years and 
95 per cent of those at 12 years gave positive 
tuberculin reactions. Dr. Morse® says: “We 
are born free of tuberculosis, but in Boston 10 
per cent at 1 year and at 16 years 90 per cent 
are infected, but very few have tuberculous 
disease. In this country, in the larger cities, 
like New York, Philadelphia, Boston and San 
Francisco, the rate is 10 per cent at 2 years, 15 
per cent at 4 years, 20 per cent at 7 years, and 
40 per cent at 10 years. This rate is much lower 
than that found in Europe, but higher than the 
rate found in most Southern states.” 

In North Carolina Dr. P. P. McCain,’ at 
the North Carolina Sanatorium, in the past ten 
years has examined 260,928 children between 
6 and 18 years, giving the tuberculin test, using 
0.1 milligram of old tuberculin intracutaneously. 
Fifteen and five-tenths per cent gave positive 
reactions. 


TUBERCULIN STUDY IN NORTH CAROLINA, 1926-1936 


Number given tuberculin test. _...260,928 
White ....216,849 
My ith 14.6 per “cent. ‘positive 
With 19.7 per “cent. “positive 
With 25.05 per cent positive 
Number of reactors having x-ray-. = .. 32,920 
Number diagnosed by x-ray as > having “tuberculosis eee 
Childhood type cases. 3,784 
Adult type —.. 206 
Childhood and adult “type. 122 
Extra pulmonary and adult “type... 6 
Classified as suspicious .. 3,279 
Classified as probably negative. _ 25,487 


At the Babies’ Hospital, Wrightsville Sound, 
North Carolina, a survey of the records shows 
that of 312 infants and young children tested, 
301 were negative, 6 were two-plus, 4 were three- 
plus, 1 was four-plus, a percentage of 3.5 posi- 
tive. 


In my office I found the following: 


Number of cases given tuberculin test 

Per cent positive 


This represents a more selected group of cases, 
in that they were brought to the office for a 
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careful check-up, in that they had some or all 
of the usual symptoms of tuberculosis. Of the 
positive reactors, 18 gave a one-plus reaction; 
14 gave a two-plus reaction; 4 gave a three-plus 
reaction, and 9 gave a four-plus reaction. Of 
this number only 15 were diagnosed as having 
tuberculous disease. The ages in this group 
ranged from 6 months to 16 years. 


Since it usually takes 12 to 24 months for 
calcification of a lymph node to be demonstrated 
by x-ray,! this will emphasize how many cases 
of early tuberculosis are missed even by x-ray 
evidence. Every infant or young child who 
shows a positive tuberculin test should be con- 
sidered infected and treated accordingly. 


TUBERCULIN TEST 


The test is done in the same manner as the 
Schick test. The intracutaneous method of 
Mantoux is employed. It consists of the injec- 
tion of 0.1 c. c. of 1-100 or 1-1000 solution of 
old tuberculin intracutaneously in the inner sur- 
face of the forearm. The site of the injection 
is examined after 48 hours. The reaction is 
positive if redness and edema are present. If 
there is no edema, there is no reaction. The 


One Pius (+) 


- Two Pius (+ +) 


Turee Plus (+++) 


Fig. 1 
Tuberculin skin test. 
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reactions, according to McPhedran,* are read 
one-plus to four-plus. A one-plus reaction is a 
definite edema, elevated about 1 mm. and not 
more than 10 mm. in diameter. A two-plus re- 
action should measure 10 to 15 mm. in diameter 
and be elevated about 1 mm., with redness be- 
yond the swelling. A three-plus reaction shows 
edema more than 15 mm., but no necrosis of the 
skin, and may shew some lymphatic involve- 
ment radiating from the injection. A four-plus 
reaction shows extensive edema, redness and a 
spot of necrosis. Malaise and elevation of tem- 
perature may be associated. 

The intradermal tuberculin test is much more 
reliable than the von Pirquet test in that there 
is a definite amount of tuberculin injected in 
the skin that must be absorbed and cannot be 
rubbed off. In a selected group of children 35 
per cent gave a positive von Pirquet test, while 
53 per cent gave a positive intradermal test.* 
The P.P.D. is the purest product available for 
giving the test and is freer of false reactions. 
The cost of this prcduct is its only objection. 

The tuberculin test is probably the most im- 
portant single aid in the early diagnosis of tu- 
berculosis. An infant should give a negative 
tuberculin reaction. When a positive reaction 
is shown in an infant or young child, it indicates 
tuberculous infection of recent date and should 
always be taken seriously. A positive test does 
not mean tuberculous disease, nor does it tell 
where the infection is, or whether active or in- 
active. It does tell that the patient has living 
tubercle bacilli present in the body which have 
grown and liberated tuberculin in the body and 
that the cells of the body have become sensitive 
to it. The test should not be limited to infants 
and children. Its use in adults, if negative, 
may be of great he!p in eliminating tuberculosis 
as a cause of an undiagnosed infection. By 
means of the tuberculin test, the infected can be 
separated from the uniniected. This is of tremen- 
dous help in ferreting out infected children in a 
school or familv. It is the only reliable method 
of making an early diagnosis before the appear- 
ance of physical signs. Only 12 to 25 per cent 
of those showing positive tests show evidence 
in the x-ray. Many cases of acute pulmonary 
tuberculosis are misdiagnosed and called other 
pulmonary conditions, even with the aid of the 
x-ray. 

A negative tuberculin test may be obtained 
in the following conditions: 

(1) In uninfected persons. 

(2) In overwhelming infection with tubercu- 
losis. 
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(3) During the incubation period. 

(4) In patients treated with tuberculin. 

(5) During the acute stage of some conta- 
gious diseases, as measles, or scarlet fever. 

(6) Unexplained conditions (4 to 8 per cent). 

(7) In healed tuberculous lesions. 

The interpretation of the tuberculin reaction 
must depend upon the composite picture of all 
the available information in the individual case. 
The x-ray findings, history and physical find- 
ings should be considered with the tuberculin 
reaction. A negative tuberculin test is very 
strong evidence against tuberculosis. 


SYMPTOMS AND PHYSICAL SIGNS 


There are no characteristic symptoms of child- 
hood tuberculosis. Dr. Lee Forest Hill'? says: 

“Primary tuberculosis infections are amazingly benign 
in character. At Lymanhurst a mortality rate of less 
than 0.5 per cent has been observed in this group of 
cases. As a rule, the infection occurs, runs its course, 
and resolves to a calcified focus, fibrotic scar, or disap- 
pears altogether, without patient, parent or physician’s 
being aware of what is taking place or has already taken 
place. In about 75 per cent of primary infections the 
positive tuberculin test is the only evidence that tubercle 
bacilli are present somewhere in the body.” 

The remaining 25 per cent may be demon- 
strated by x-ray. 

The clinical picture of activity may show the 
following: 

(1) Fever. Rectal temperature 100° daily, 
irregular in type with different level at different 
times of the day. It is not always high in the 
afternoons. 

(2) Failure to gain in weight at a regular 
rate. Underweight is not an invariable symp- 
tom. It is not unusual to find an overweight 
child who shows a positive tuberculin skin test. 

(3) Languor, easily fatigued, irritability. 

(4) These children may be uninterested in life 
or may be very high strung and very active men- 
tally and physically. Frequently they are very 
solemn and cannot be made to smile. 

(5) Phlyctenules of the cornea. 

(6) Tuberculides. These occur on the trunk 
and exterior surfaces of the extremities. 

(7) Delayed recovery from some other illness, 
as measies, whooping cough, bronchopneumonia 
or influenza. 

(8) Cough and hemoplysis are uncommon 
symptoms. 

Physical signs in childhood tuberculosis are 
not characteristic and may be found in non- 
tuberculous conditions equally or more often. 
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(1) Dullness of chest, rales and increased 
whispered voice sounds are late signs. 


(2) Infected tonsils, carious teeth, intestinal 
parasites, pyelitis and malaria may cause any 
of the symptoms associated with tuberculosis. 


(3) The tuberculin test and x-ray are the most 
important signs in the study of tuberculosis. 


(4) Sputum examination is not very practi- 
cal in infants and children. Examination of 
mucus from the stomach washings before the 
breakfast meal may be rewarded by the finding 
of tubercle bacilli. 


(5) The x-ray will demonstrate lesions in 
about 25 per cent of those having positive tuber- 
culin tests. : 


LOCATE THE CONTACTS 


Probably the next most important problem 
to making a diagnosis of tuberculosis in a child 
is that of finding the contacts. In fact, the 
recovery of the infant depends upon how quickly 
the contact is located and broken. We have 
many cases of infants who have recovered from 
tuberculous infiltration of the lung simply be- 
cause the contact was abruptly stopped before 
too large and repeated doses of tubercle bacilli 
were given. It is the duty of every medical 
man who finds a case of tuberculosis in child- 
hood to study the contacts and protect those ex- 
posed to tuberculosis. A search for early cases 
of tuberculosis should be made by doing tuber- 
culin tests repeatedly on all cases who have been 
exposed. This is as much our responsibility as 
giving diphtheria antitoxin to protect against 
diphtheria. Until we accept this responsibility 
we shall not meet the situation as we should. 


The following cases are presented to demon- 
strate some of the lesions found in childhood 
tuberculosis: 


Case 2, Fig. 2—V. S, a white school child 9 years of 
age, shows multiple primary foci. She has no other 
symptoms. Her mother died of tuberculosis five years 
previously. Two sisters are dead of tuberculosis. She is 
10 per cent underweight and has no elevation of tem- 
perature but shows a three-plus tuberculin reaction. 


Case 3, Fig. 3—M. T., a colored child, 6 years old, 
who shows a large calcified primary focus in the eighth 
interspace on the right side and enlarged calcified tracheo- 
bronchial lymph nodes in the third and fourth inter- 


spaces on the left side. Her father died of tuberculosis 
two years previously. 


Case 4, Fig. 4—R. G., a colored girl of 8 years, who 
has childhood type of tuberculosis. Her x-ray shows a 
calcified primary focus in the third and fourth inter- 
Spaces and calcified tracheobronchial lymph nodes in the 
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Fig. 3 
Childhood type tuberculosis. 
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Fig. 4 
Childhood type tuberculosis. 


Fig. 5 
Generalized tuberculosis of the lung. 


hilum on the right side. The mother died of pulmonary 
tuberculosis. She gives a two-plus tuberculin reaction. 


Case 5, Fig. 5—D. J., a white girl, 8 years of age, 
shows generalized tuberculosis of the lungs, probably from 
a slow leakage through the tracheobronchial lymph nodes. 
She has a sister ten years of age who has a similar lesion 
in the lungs. Her father died of tuberculosis and her 
mother and two brothers now have tuberculosis in the 
active stage. She is 15 per cent underweight with no 
other symptoms. The tuberculin test is three-plus. 
These two children were found in a routine examination 
of tuberculin tests in the schools. 


Case 6, Fig. 6.—B. C., a white child of 14 months who 
ran a temperature of 102 to 104° for two weeks. Phys- 
ical signs were those of a general bronchitis. The baby 
lost steadily and vomited for threz weeks, at the end of 
which time an x-ray of the chest was taken which 
showed miliary tuberculosis of the lung. The tuberculin 
test was three-plus. The baby was exposed to the 
grandmother who had complete charge of it. The baby 
died of miliary tuberculosis of the lung. 


Fig. 6 
Miliary tuberculosis of the lung. 


Case 7, Figs. 7 and 8—M. B., an 8 months old white 
infant, normal delivery, nursed breast six months, at 
which time he developed whooping cough. For six weeks 
his temperature ran between 101 and 103°. Physical 
signs in the chest were those of a generalized bronchitis. 
The tuberculin reaction was two-plus. He was exposed 
to the cook, who had open pulmonary tuberculosis and 
had a pulmonary hemorrhage two weeks before the 
baby died. The cook took care of the baby on Wednes- 
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Fig. 7 
Miliary tuberculosis of the lung. 


Fig. 8 


Miliary tuberculosis of the lung. 


day afternoons when the mother attended her card 
club. At all other times the mother had complete care 
of the baby. An x-ray of the chest showed miliary 
tuberculosis of the lung. The first plate was taken on 
July 7, 1934, and the second on July 16. The differ- 
ence between the two plates shows the extensive spread 
which had occurred in one week. The patient died at 
nine months of age of generalized miliary tuberculosis 
of the lung. 


Case 8, Fig. 9—V.S., a white school girl of 11 years, 
who had adult type tuberculosis in the right lower lobe 
with a cavity in the right upper. Her sputum was posi- 
tive for tubercle bacilli. Her father and mother both 
have active tuberculosis. A sister died of tuberculosis 
and pneumonia and a brother has active tuberculosis at 
the present time. Her weight is normal. She runs an 
afternoon temperature. 


Fig. 9 
Adult type tuberculosis, 


Case 9, Fig. 10—T. H., a well nourished baby of 12 
months, was admitted to the hospital with a history of 
projectile vomiting for four days and temperature from 
101 to 103° for one week. On account of the projectile 
vomiting a tentative diagnosis of brain tumor was made 
before admission to the hospital. On admission .to the 
hospital the baby had a stiff neck, a positive Kernig, 
and a Babinsky. A spinal puncture was done which 
showed clear fluid under pressure, in which were found 
many tubercle bacilli. He was breast fed for six months, 
did well and his weight was normal. 

After the diagnosis of the baby had been established, 
both the father and mother were examined. The moth- 
er’s examination was entirely negative except that she 
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Fig. 10 
Adult type tuberculosis. 


was somewhat underweight. Fig. 10 is the x-ray of the 
father, which shows definite involvement of his left 
upper lobe. Sputum of the father examined at that time 
showed many tubercle bacilli. He gave a history of 
having had influenza eight months previously and since 
then he had had a morning cough. The father was 
definitely the contact for the baby, was admitted to the 
North Carolina Sanatorium and was discharged cured 
in two years. The baby died of tuberculous meningitis. 


Case 10, Fig. 11—C. H., a colored boy 12 years old, 
shows childhood and adult type of tuberculosis. Large 
caseous lymph nodes are seen in the right hilum and 
tuberculous infiltration and thickened pleura at the right 
base. The tuberculin test is three-plus. The uncle with 
whom he lived died of tuberculosis. 


Case 12—R. H., a colored baby 17 months of age, 
was admitted to the hospital with diagnosis of whooping 
cough. The cough was quite severe and lasted for six 
weeks. During all this time his temperature ran each 
day from 101 to 105°. His general condition was very 
good. Physical signs showed only those of a bronchial 
pneumonia in the right chest in the region of the third 
and fourth interspaces. After three weeks an x-ray 
was taken of the chest, which showed a caseous lymph 
node at the right of the heart. This was at first thought 
to be bronchial pneumonia. Temperature and cough 
continued for four weeks longer and a second x-ray 
was taken, which showed miliary tuberculosis of the 
lung. The tuberculin test was three-plus. Examina- 
tion of the gastric washing was negative for tubercle ba- 
cilli. Spinal fluid showed twenty cells. He continues 
to run temperature to 102° daily. His general condi- 
tion is good in spite of the x-ray findings. The contact 
was not located. 
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Case 13—R. G., a white infant 9 months of age, born 
of atuberculous mother, did not nurse the breast. He 
was first seen by me in 1928 at the age of 9 months, 
when he weighed 24 pounds. He was very well nour- 
ished, slightly pale, and was brought for examination 
because of swelling of the right ring finger. On physi- 
cal examination he showed consolidation of the right 
upper lobe. His temperature was 99°. He looked and 
felt very well. The tuberculin test was four-plus. The 
mother was treated at the North Carolina State Sanato- 
rium before marriage and was advised not to marry. 
X-ray of the baby showed consolidation of the right 
upper lobe and dactylitis of the right ring finger. Due 
to these findings his parents were given a bad prognosis. 
Fortunately for him, four months later his mother suc- 
cumbed to her infection. Since that time he has had 
repeated x-ray examinations of his chest which show 
no evidence whatever of the tuberculous lesion and only 
a small scar appears on his finger. He is now 9 years 
of age and weighs 74 pounds and is the picture of health. 
Because his contact with his mother was abruptly broken 
before he became overwhelmed with his infection this 
boy is healthy today. 


RECOMMENDATIONS 


(1) All school children should be given the 
tuberculin test. 

(2) All nurses, maids and cooks should be 
given an x-ray examination of the chest. 

(3) All school teachers should be given the 
tuberculin test and those positive should have 
x-rays of the chest. 


Fig. 11 
Childhood and adult type tuberculosis. 
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To quote from Charles Hendee Smith:* 


“It must be remembered that ‘the army of the tuber- 
culous is recruited from those infected in childhood,’ 
and ‘Phthisis is the last verse of a song the first of 
which was sung in the cradle.’ These infected children, 
then, who carry tubercle bacilli in their bronchial lymph 
nodes or elsewhere, are the ones who need early, correct 
diagnosis. The Mantoux test provides the means of 
making it. It should be used on every child who is 
underweight, anemic or languid, or who has an unex- 
plained irregular fever. These children with ‘tuberculous 
infection’ have true incipient tuberculosis, latent or ac- 
tive. Their disease is generally in the lymph nodes, 
where it may be encapsulated and where scar tissue 
does no great harm. Under intelligent, watchful care 
they usually do well. When the disease has involved 
more important structures, such as the lungs, bones, or 
meninges, the damage is greater, the cure is more diffi- 


cult or impossible, and the diagnosis has been made too 
late.” 


TREATMENT 


It may be said in general that the treatment 
is essentially the same as that of adult tubercu- 
losis. Each patient should be studied closely to 
try to locate the contact and see that there is no 
further infection. 


The childhood type tuberculosis as a rule 
needs no specific treatment. If these cases have 
no symptoms and no fever, as is the usual story, 
they are allowed to follow the routine of a nor- 
mal, healthy child of that age except to avoid 
too strenuous exercise. A rest period each aft- 
ernoon is prescribed. 

Cases which have primary lesions in the in- 
flammatory stage or caseous glands and fever are 
kept in bed and given fresh air and plenty of 
nourishing food. 

Cases that have the adult type of tuberculosis 
are treated as one would the same lesion in the 
adult. In case of a cavity, pneumothorax ther- 
apy is given. The advanced lesions are treated 
just as in adult tuberculosis. 


What we need most of all is a preventorium 
where these children with pulmonary lesions 
whose home conditions are unfavorable may be 
properly treated. In most states no provision 
is made for the care of tuberculous children. 
They are not allowed admission to the tubercu- 
lous institutions until they are 5 or 6 years of 
age or older. Often infants and young children 
have to continue to live in intimate contact with 
a tuberculous mother or other relative. Such 
overwhelming infection is responsible for many 
infant deaths. Treatment at this age can ac- 


complish so much more than at any other period 
of the child’s life. 
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DISCUSSION (Abstract) 


Dr. Miriam E. Brailey, Baltimore, Md—1 have lis- 
tened to Dr. Sidbury’s discussion of tuberculosis in child- 
hood with great interest and have sympathized especially 
with the emphasis he has placed on the necessity of 
using tuberculin and x-ray in diagnosing tuberculosis in 
children. The least important contribution to exact 
knowledge about the young child’s true tuberculous 
status will be made by the ordinary physical examination 
unless he is an extremely ill case with a very poor prog- 
nosis. In our experience, which has been confined mainly 
to infants and children of the preschool group, impaired 
nutrition and fever are late accompaniments of extensive 
disease, and in children under 5 years of age their 
absence may seriously mislead the clinician. 

It is clear, I think, that infected infants, that is, chil- 
dren under 2 years of age, show lesions in a higher 
proportion of cases than the run of tuberculin-positive 
children between 5 and 15 years of age. In the Harriet 
Lane Tuberculosis Clinic, among 170 babies found to be 
Mantoux-positive before 2 years of age, 67, or 39 per 
cent, were shown by x-ray to have parenchymal in- 
volvement usually accompanied of course by enlarged 
tracheobronchial nodes. There were 36 others who on 
initial x-ray examination showed definitely bulging 
tracheobronchial nodes without evidence of lung involve- 
ment. If these are included, the proportion with lesion 
when first seen after the discovery of a positive tubercu- 
lin rises to 61 per cent. Subsequent observation of these 
children by serial x-ray has shown these readings to be 
correct as judged by the duration of consolidations and 
the eventual deposition of hilar calcium in a high pro- 
portion of survivors observed as long as 3 years. 


With reference to these 170 tuberculin-positive infants 
who probably represent the most susceptible age group, 
it is of interest to note that only 22 were actually ill 
when first seen. This is 13 per cent of the whole num- 
ber. In these cases diagnosis could usually have been 
approximated fairly closely by an experienced clinician 
without the aid of tuberculin and x-ray. In the remain- 
ing 148 (87 per cent of the total) the children were in 
apparent good health and physical examinations done 
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by doctors looking for tuberculosis were negative. Their 
diagnosis could in no case have been made when it 
was without the aid of tuberculin and x-ray. Yet 
among these 148 lay concealed 45 pulmonary cases, many 
of them showing x-ray shadows nearly as extensive as 
those displayed by the 22 sick ones first mentioned. 


In this group of 170, 72 of whom were white and 
98 colored, we found a mortality of about 10 per cent 
for white infants during the first year of clinical ob- 
servation; during the same time period colored infants 
of the same age suffered a mortality of 21 per cent. 
In a five-year period of observation, the white death 
rate rose only to 13 per cent, and the colored to 31 
per cent. Thus for both races 70 per cent of all the 
fatalities occurring over a five-year period of observa- 
tion occurred within the first twelve months after we 
found the tuberculin test positive. This suggests that 
for the preschool child the first year of infection is where 
the main hazard lies, and that after that, vigilance can 
be relaxed if recession of the lesion is taking place or if 
nothing definite has appeared in the chest plate by that 
time. 


It is well recognized that in children under 5 years 
of age nearly 75 per cent of the fatalities from tubercu- 
losis are due to extrapulmonary forms of the disease nota- 
bly to miliary tuberculosis and to tuberculous menin- 
gitis. Although such fatal complications may occur with 
receding or sometimes apparently insignificant chest le- 
sions this is fairly rare and the chest plate remains our 
best objective measure of the child’s status. 


It seems cspecially regrettable that the state sanato- 
rium system in most states makes no provision for the 
care of the tuberculous infant and preschool child. 
Children in Maryland must be 6 years of age to be 
eligible for state sanatorium care and only ambulatory 
cases are welcomed. The age group from 5 to 10 is 
the one least in need of sanatorium care, and those 
who do need it are not ambulatory cases. Those who 
should get sanatorium care are the very ones who at 
present receive the minimum attention in tuberculosis 
surveys and in so-called preventive work; the preschool 
child and the adolescent in our high schools. We could 
profitably dispense with most of our mass interest in the 
grade school child, so far as tuberculosis is concerned, 
and instead concentrate on children of any age who come 
from homes with open tuberculosis in some adult. Even 
then the children most gravely in need of clinical care 
and at least annual x-ray of the chest are children under 
5 and those over 12. For the latter group in the white 
race at least, there already exist public institutions 
for their care if minimal or progrezsive disease is dis- 
covered. For the young child, even if it be white, there 
is no such provision outside of our hospitals for acute 
disease. 

For the colored of any age where the mortality from 
tuberculosis for the race as a whole is in many Southern 
states four times that for the white, a whol2 book could 
be written on their need and our failure to meet it ade- 
quately. 


Dr. P. P. McCain, Sanatorium, N. C.—It used to be 
thought that all infants with positive tuberculin tests 
would die of tuberculosis. We now know that not only 
is this not true, but that a large proportion of the in- 
fants anu chilaren chowinz definite tuberculous lesions 
by x-ray will get well under proper treatment if they 
are prevented from receiving further infection. This is 
especially true of children who have lesions of the pri- 
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mary type. Many children with adult type tuberculous 
lesions are also being cured by artificial pneumothorax. 

Dr. Sidbury has properly emphasized the fact that the 
diagnosis of tuberculosis in infants and children depends 
almost entirely upon a positive tuberculin test and prop- 
erly taken x-ray films He has also properly empha- 
sized the great need of making a study of all children 
for tuberculosis, for we never know that they have 
not been exposed to tuberculosis from some servant or 
other source, even though every member of the family is 
known to be free from tuberculosis. Public health and 
anti-tuberculosis worker’ often find that through a study 
of groups of apparently healthy children and by a study 
of the contacts of the positive reactors, and especially 
of the positive reactors showinz demonstrable lesions, 
they can find many new cases of tuberculosis among 
adults. 

The most important step in the treatment of children 
having any form of tuberculous infecticn or childhood 
type tuberculosis is to see that they do not get any 
further infection. To do this it is necessary to locate 
the source of the child’s infection and to break the 
contact. The positive sputum case who is_ infecting 
the child should be sent to a sanatorium and kept there 
until he learns how to practice all the necessary precau- 
tions to protect others in the home. If this cannot be 
done, the child should be sent to a relative or to a pre- 
ventorium or children’s sanatorium. 


If we prevent that large group of children who have 
positive tuberculin tests, but no demonstrable lesions, 
from being further infected with tubercle bacilli, we 
shall rob the Great White Plague of many of its future 
victims. If the resistance of these children having 
positive tuberculin tests but no demonstrable lesions is 
built up through the correction of defects, good food, 
regular habits, et cetera, they can safely be allowed to 
live like other normal children. As a matter of precau- 
tion x ray films of their chests should be made every 
two or three years. With proper care and reasonable 
supervision practically none of these children should 
ever develop clinical tuberculosis. 


Those children having demonstrable childhood type 
lesions which are calcified, by far the most common 
type of lesion found in children, should have the same 
good general care as the group above mentioned, but 
should in addition avoid strenuous games, such as foot- 
ball, and should lie down for an hour or two in the 
afternoon. Practically a!l of them can safely go to 
school and they should have x-ray films made every year. 
If they do not get further infection and if they get 
reasonably good care, practically none of them should 
develop the adult type of tuberculosis. 

Those children having large tracheobronchial glands 
in the inflammatory or caseous stage, and those having 
childhood type lesions with primary foci in the inflam 
matory stage, in my judgment should have bed rest 
in addition to good general care and freedom from fur- 
ther infection until x-ray films show a very definite 
improvement in the lesions. With proper care the 
prognosis in these cases is also good. 

Children having the adult type of tuberculosis should 
have the same sort of treatment as adults, including 
pneumothorax when this is indicated. The outlook in 
this type of cases is not so unfavorable as it was once 
supposed to be. Practically all early stage cases and 
many more advanced cases respond favorably to treat- 
ment. 
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TRANSPLANTATION OF THE HUMAN 
CORN EA* 
PRELIMINARY REPORT 


By J. Westey McKinney, M.D. 
Memphis, Tennessee 


The restoration of vision which has been lost 
from opacities in the transparent media has been 
the concern of ophthalmologists from time imme- 
morial. Until recently loss of vision from corneal 
opacity has been hopeless. 


Opacity of the lens has attracted the attention 
of all medical men as well as those especially in- 
terested in the eye. In 1753, Daviel presented 
his method of cataract extraction and ever since 
the surgery of cataract has progressed with mod- 
ifications and improvements of technic until 
nowadays cataract extraction is a successful pro- 
cedure in a high percentage of cases. 


The visual results in corneal surgery cannot 
now, and probably never will, except in rare in- 
cidences, compare with those obtained after un- 
complicated cataract extraction. This is easy to 
understand when we consider the injury beyond 
the cornea that is usually associated with leu- 
koma. If, however, we can improve a blind 
person’s vision to a degree that will enable him 
to get around without assistance, we shall have 
done him a great service. 


The first unsuccessful and even disastrous at- 
tempts at corneal transplantation, which have 
only a historical value, were followed by others 
that gave more hope. The recent statistics of 
Elschnig, Filatov, Thomas and Castroviejo are 
truly remarkable. The idea of a transplant from 
the cornea of one human being to another seems 
almost fantastic, yet at the present time it is 
being done with a surprising number of suc- 
cesses. 


It is interesting to review the older attempts 
at substituting transparent tissue for the opaque 
cornea. 


In 1789 deQuengsy proposed the substitution 
of glass for opacified corneae. Several attempts 


at this were made, but were, of course, unsuc- 
cessful. 


*Received for publication May 28, 1937. 

*From the Department of Ophthalmology, University of Ten- 
nessee School of Medicine. 

*Read before the Tennessee Academy of Ophthalmology and 
Otolaryngology, Knoxville. April 12, 1937. 

*The fundamental work on rabbits has been made possible by a 
grant of funds from the University of Tennessee. 
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Wagenmann, in 1888, was the first to describe 
transplantation of the whole cornea with a por- 
tion of the conjunctiva attached. 


The first case reported in the literature was pre- 
sented by Filatov in 1913. He transplanted the 
whole cornea together with a small margin of 
sclera and conjunctiva. In the same year Schi- 
manovsky reported two cases in which the whole 
anterior segment of the eye, with the exception 
of the iris, ciliary body, lens, was transplanted. 

Several other attempts at total keratoplasty 
were made, notably by Burke in 1921, Elschnig 
in 1922, and Key in 1930. 

All of these transplants became opaque and 
in most of them glaucoma and phthisis bulbi 
ensued. 

Von Walther suggested that the best results 
in keratoplasty might be obtained when only 
the superficial layers of the cornea were trans- 
planted, that is, a lamellar keratoplasty. 

Following the idea of von Walther, Miilbauer 
(Fig. 1), in 1840, attempted transplantation of 
the superficial layers of the cornea of animals to 
human beings, heterotransplantation. After the 
transplants healed, leukomas formed, some of 
them prominent and bulging. This quenched the 
enthusiasm of the author and other workers of 
the time. Again in 1877, attempts at hetero- 
transplantation met with the same results. 

In 1888, von Hippel (Fig. 2) presented his 


Fig. 1 


Fig. 2 
Von Hippel’s method of circumscribed lamellar keratoplasty. 


= 
Mulbauer’s method of circumscribed lamellar keratoplasty. 1 
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method of circumscribed lamellar keratoplasty. 
With his trephine he removed discs of part thick- 
ness of the cornea and four to five millimeters 
in diameter and replaced them with discs of the 
same diameter, but of full thickness. He stated 
that a certain degree of transparency of the trans- 
plant was obtained. Von Hippel, who had also 
done penetrating keratoplasties, concluded that 
the lamellar keratoplasty was preferable because 
it was easier to perform and less dangerous. 


Fuchs reported 30 operations performed after 
von Hippel’s technic and saw improvement in 
only two. 


Lohlein (Fig. 3) presented an operation which 
he first tried on rabbits and then on human be- 
ings. Using parallel knives, he outlined a strip 
5 mm. wide from the upper to the lower limbus. 
The strip of leukomatous cornea was dissected 
off without penetrating and replaced by a strip 
dissected in a similar manner from the eye of a 
living human being or one just after death. He 
was able to obtain a vision of 6/60 in one case. 


Several others reported operations after the 
technic of Léhlein, but most of the transplants 
became opaque. 


Morax (Fig. 4), in 1912, interchanged a la- 
mellar transplant cut out with a trephine from 
the clear periphery of the cornea 
with a similar one from the opaque 
center of the cornea. Several others 
attempted varieties of this proce- 
dure without much success. 


Wiener (Fig. 5) introduced a va- 
riation in 1913, and still performs 
a lamellar keratoplasty without a 
transplant. He makes a crucial in- 
cision in the scar and, using a sharp 
hook to the corner of each of the 
four flaps, dissects them off the cornea and al- 
lows epithelialization to take place. Some im- 
provement in vision is obtained. 

In all these cases of lamellar keratoplasty, 
even though all the scar was removed and even 
if the graft remained clear, there was scarring 
at the plane of the dissected cornea which is com- 
parable to that seen after the removal of a pteryg- 
ium. 

The first attempts at transplanting a portion 
of the full thickness of the cornea was made 
by Reisinger in 1824. He worked on rabbits, 
but was unable to obtain transparent grafts. 
Wolf, in 1873, devised the operation later de- 
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scribed by Lohlein except that he used the pene- 
trating type of keratoplasty rather than the 
lamellar type. 

In 1877, von Hippel (Fig. 6) described his 
penetrating keratoplasty, using the trephine to 


Fig. 3 


Fig. 4 


Fig. 5 


Fig. 6 
Von Hippel’s technic of circumscribed penetrating 
keratoplasty. 
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: a Morax’s method of lamellar keratoplasty by transposition. 
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obtain transplants which would be the same 
shape as the defect. The transplant was held in 
place by pressure of the lids only. 


Sellerbeck, in 1877, used the von Hippel tech- 
nic and added the conjunctival flap dissected 
from below and sutured to the upper limbus to 
hold the graft in place. He reported no success- 
ful cases. 

Zirm (Fig. 7), in 1906, reported the first real 
success in penetrating keratoplasty. He op- 
erated by von Hippel’s technic, with the addi- 
tion that the graft was held in position by cross 
sutures inserted into the conjunctiva close to the 
limbus. He was able to obtain a vision of 6/36 
in a case of leukoma following a lime burn. 

In 1914, 1916 and 1931 Leoz Ortin conducted 
experiments that were particularly in- 
teresting in the study of nerve regen- 
eration in the transplants. He cut out 
plugs of varying shapes and sutured 
them back into place and_ trans- 
planted plugs from one rabbit to an- 
other. By special staining he found 
that the corneal nerves had regen- 
erated. It was his impression that 
one of the most important factors in 
the success of the transplant was co- 
aptation of the ‘edges rather than of 
surfaces and that nervous regenera- 
tion in the graft was necessary for 
its permanent transparency. 

In 1921, Ebeling and Carrel ( Fig. 
8) made a rectangular graft with a 
step in its edges and used sutures into 
the graft to hold it in place. Of five 
cats operated upon only one trans- 
plant maintained any transparency. 

The first real series of cases was reported by 
Elschnig (Fig. 9) in 1930. He reported upon 
174 cases operated upon in his clinic during the 
preceding twenty years. He used the technic of 
von Hippel, but held the transplant in place by 
means of a bridged suture from the upper to the 
lower limbus. He used eserine to constrict the 
pupil so that the lens might not be injured by 
the trephine. Elschnig arrived at the conclusion 
that the circumscribed penetrating keratoplasty 
of von Hippel was the only dependable method; 
that grafts might be taken from the eyes of living 
Persons, young or old, whether the remaining 
part of the anterior segment of the eye were 
normal or pathologic, glaucomatous or hypoten- 
Sive or from the eye of an adult or infant shortly 
after death. He did not find any relationship 
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between hemolysis or agglutination of the blood 
and viability and transparency of the graft. In 
his best case he obtained a vision of 6/6. 


Cc 


Ebeling’s and Carrel’s method of circumscribed keratoplasty. 


Fig. 9 
Elschnig’s technic to keep the transplant in position in 
von Hippel’s circumscribed keratoplasty. 


Fig. 7 
Zirm’s technic to hold the transplant in position. 
b 
y 
os 
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Fig. 8 
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Fig. 10 
Thomas’s technic of circumscribed penetrating keratoplasty. 


Thomas (Fig. 10), in 1930, performed a series 
of experiments on rabbits, using transplants of 
different shapes and operating by different tech- 
nics. He came to the following conclusions: (1) 
that forceps should not be used to handle the 
transplants; (2) that transplants should be bev- 
eled, because this increases the surface of contact 
favoring nutrition and cicatrization of the 
graft; (3) that the graft should be round, be- 
cause the corners have a tendency to protrude 
and cause detachment of the graft; (4) that su- 
tures in the graft traumatize it and produce lines 
of uneven tension which may cause detachment 
of the graft and fistula formation; (5) that 
when the iris becomes adherent the transplant 
is invaded by blood vessels and becomes 
opaque; (6) that when the transplant is the same 
size as the defect the transplant swells and does 
not fit, therefore a slightly smaller trephine 
should be used to obtain the transplant; (7) 
irregularities of 1 mm. resulting from technic are 
of fatal consequence; (8) that the pupil should 
be dilated to the maximal extent to 
prevent anterior synechiae and finally 
that the round transplant cut out with 
von Hippel’s trephine and _ scissors 
with beveled edges and crossed stitch- 
ing give the best results. 

Filatov (Fig. 11) has modified the 
von Hippel technic by using a strip- 
like conjunctival flap dissected from 
above and turned down over the graft 
with raw surfaces outward and su- 
tured to the conjunctiva at the lower 
limbus. He further modified the 
technic of von Hippel by making a 
puncture and counter puncture about 
§ mm. apart with the cataract knife, 
thus making parallel perforating 
wounds in the cornea. A strip of 
celluloid was pressed through these 
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wounds, separating the cornea from the iris and 
lens. The cornea was then trephined with this 
strip in position acting as a protection to iris and 
lens and preventing loss of vitreous in an aphakic 
eye. He reported 94 cases operated upon by this 
method. His best visual result was 30/60. 

Castroviejo operated upon a series of over a 
hundred rabbits by various technics and finally 
developed a technic of his own which he con- 
sidered superior to any other. At first he cut out 
a rectangular flap 6 mm. long and 4 mm. wide, 
using a special twin knife, keratome and scissors 
that he developed. Later he used a flap 4 mm. 
square. He made sections to show that the edges 
of the flaps cut out with a trephine were much 
more ragged than those cut out by his method. 
He has recently reported a very important series 
of cases done on human beings by his technic. 
He was able to obtain a vision of 20/30 in his 
best case. 

This brief historical review of the development 
of corneal transplantation during the past hun- 
dred years serves to focus our attention on this 
most interesting subject. 

Realizing from the start that it would re- 
quire much work to perfect my own technic and 
to learn how to overcome the most unusual diffi- 
culties that the conditions associated with corneal 
leukoma present, and with the hope that I might 
contribute something to the solution of the prob- 
lem, I began about ten months ago to work on 
rabbits. During these ten months I have op- 
erated upon about 45 rabbits. Unfortunately, 
rabbits do not seem to be very good material for 
this type of operation, because many of them 
become infected, and because they cannot be 


Fig. 11 
Filatov’s technic of circumscribed penetrating keratoplasty. 
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kept still or prevented from clawing at the eye 
after operation. They are, however, easy to 
handle and offer a satisfactory proving ground 
for corneal surgery. 


At the onset of the work with rabbits I used 
the various modifications of von Hippel’s technic 
and the latest technic of Castroviejo. At the 
present time I consider Castroviejo’s technic the 
best to be advanced so far and shall present it 
in detail later on in this paper. I have attempted 
to reproduce in rabbits’ eyes many of the condi- 
tions associated with corneal leukoma, such as 
anterior synechiae, aphakia, ectasia, and vascu- 
larization. This phase of the work has been very 
instructive and I shall report on it in a later 
paper. 

What are the cases that are suitable for corneal 
transplantation? In general, it might be said 
that all cases of corneal leukoma in which the 
opacity is too extensive for optical iridectomy 
and in which there is a fair degree of light pro- 
jection are candidates for corneal transplantation. 
Those cases in which the anterior chamber is 
reasonably normal as determined by anterior 
and posterior transillumination and in which 
some corneal elements remain offer the best 
prognosis. This situation might obtain as a re- 
sult of interstitial keratitis, trachoma, and ulcers 
which have not perforated. Less favorable are 
those cases of leukoma in which there are total 
dense opacity without corneal elements, anterior 
synechiae, ectasia, staphyloma and aphakia. 
Many of the unfavorable conditions may be 
eliminated before transplantation. A_prelimi- 
nary transplant, either penetrating or lamellar, 
may be done to supply the corneal elements for 
the final graft. Anterior synechiae may be di- 
vided. Intra-ocular pressure may be controlled 
by operation. Staphylomas may be excised and 
the superficial vessels of extensive pannus may 
be obliterated by surgical diathermy. Contra- 
indications to corneal transplantation are glau- 
coma which cannot be relieved by 
operation, active iridocyclitis and 
absence of light projection. Faulty 
light projection is no contraindica- 
tion as the retina is often found 


sufficiently normal after the opera- 
tion. 


_ From what sources is the mate- 
rial for corneal transplantation ob- 
tained? There are two sources of 
material, namely, autogenous and 
homogeneous. 


It sometimes happens that the 
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other eye of a patient with corneal leukoma is 
blind, but has a usable cornea. In this case a 
graft is taken from this eye and transplanted to 
the leukomatous eye. Rather than remove the 
donor eye, then, the defect is filled in with fascia 
lata. A situation like this, in which the autotrans- 
plant might be used, rarely presents itself. Conse- 
quently, homotransplantation is the usual pro- 
cedure. The material is obtained from the eye 
enucleated from a living human being because 
of trauma, intra-ocular new growth, absolute 
glaucoma, and so on. The eye may be obtained 
from the body at autopsy up to ten hours after 
death. This has proven to be just as good ma- 
terial as that taken from the eye of a living 
person. On removal of the donor eye it is placed 
in sterile normal saline until ready for use. It 
may be used immediately or kept in a refrigerator 
at 2 to 6° C. for three days and still be in per- 
fect condition for transplantation. There seems 
to be only one condition that the donor of an 
eye, whether living or dead, must fulfill, that is, 
that he must not have any general or local in- 
fection. Grafts have been transplanted with 
equal success whether obtained from the six- 
months-old fetus or the old man. Blood com- 
patibility is of no importance. 

The operation (Fig. 12) that I have used fol- 
lows, with a few minor modifications of my 
own, the most recent technic of Castroviejo. 
Atropine is instilled several times the night be- 
fore and the morning of the operation. 

On the table, 4 per cent cocain is instilled. 
Akinesia is obtained by the Van Lint method. 
Retrobulbar injection of 2 per cent procaine 
hydrochloride with 2 drops of epinephrine is 
done. A four point injection of epinephrine at 
the limbus is made to assure wide dilation of the 
pupil. Sutures are put into the lids as retractors 
as no pressure must be made on the eyeball. A 
bridle suture is put around the superior rectus 
and sometimes the inferior rectus as well. The 


Castroviejo’s technic of partial penetrating keratoplasty with sutures. 
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eye is fixed with an Elschnig forcep and a sec- 
tion 4 mm. square is outlined in the cornea by 
means of a twin knife at the site previously de- 
termined. Then sutures are put into the cornea 
about 1 mm. from the section all around to 
form a sort of maltese cross effect. To do this 
the needle enters the superficial layers of the 
cornea and traversing about 2.5 mm. of cornea 
comes out at the lower right corner, enters at 
the upper left corner and comes out at the mid- 
dle of the upper side, enters at the middle of 
the lower side and comes out at the lower left 
corner, enters at the upper right corner and 
comes out at the middle of the right side, enters 
at the middle of the left side and comes out 
2 mm. beyond. This single suture is left in 
large loops and smoothed out of the way while 
the section is being cut out. A traction suture 
is then put into the square section. The square 
is then outlined by instilling fluorescin. A kera- 
tome incision at an angle of 45° is made at the 
lower side (nearest the operator) of the square 
and the rest of the square is cut out with special 
scissors, while traction is being made with the 
suture. This then gives a square defect, the 
margins of which are leveled about 45°. The 
traction suture, by pulling the square away 
while it is being cut, prevents injury to the lens. 
At this time anterior synechiae are freed with 
a spatula. If the lens is seen to be cataractous 
it may be removed now or later. The recipient 
eye having been prepared, the donor eye is 
wrapped in gauze, leaving the cornea exposed. 
The graft is then cut out in exactly the same 
manner as in the recipient eye with the excep- 
tion that no traction suture is used. The graft 
is then transferred from donor to recipient by 
a spatula without trauma and the sutures drawn 
taut and ends tied. All lid and bridle sutures 
are removed and lids sealed with a thin piece 
of wet cotton. 


The patient remains in bed for ten days. The 
unoperated eye is uncovered on the fifth day. 
Sutures are removed on the seventh 
day, and the patient goes home two 
weeks after the operation. 

CLASSIFICATION OF RESULTS 

Thomas, of London, has present- 
ed a classification of results which 
should be universally adopted. The 
classification is as follows: 

Successes: 

(1) Clinically transparent 
graft. 

(2) Slight degree of opacity in 
or behind graft. 
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(3) Much opacity in graft, but less than 
original opacity. 


Failures: 


(1) Much opacity, that is, equal to or 
greater than original opacity. 

(2) Graft detached. 

(3) Eye lost. 

Thomas reviewed the results of his own cases 
and those of Elschnig, Filatov and Castroviejo 
in the light of this classification. In all there 
were 338 operations on favorable and unfavor- 
able cases. Of these 216 were favorable cases 
in which successes were reported by Elschnig, 
in 46 per cent; by Filatov in 45 per cent; by 
Thomas in 83 per cent; and by Castroviejo in 
81 per cent. The cases of Elschnig and Filatov 
extend over a much earlier period than those of 
Thomas and Castroviejo. In the unfavorable 
cases 38 per cent of successes were reported. 
It might now be conservatively stated that with 
suitable technic success may be expected in 3 
out of 4 of the favorable cases and 1 out of 3 
of the unfavorable cases. 


REPORT OF CASES 


Case 1—M. W., aged 37, had a corneal leukoma of 
the right eye as a result of repeated ulcers as a child. 
The cornea was somewhat ectatic with a small relatively 
clear area just below the upper limbus. The iris was 
adherent below. The tension was normal. Vision was 
equal to counting fingers at 3 feet with good light pro- 
jection. The left eye also showed leucoma with a 
vision of 6/60. Keratoplasty was performed January 
12, 1937. 

Postoperative Course—The graft was clear at the 
first dressing. On about the tenth day a slight sub- 
epithelial haze developed above, associated with some 
deep vascularization. After about 6 weeks a few micro- 
scopic vesicles developed in the epithelium of the graft 
and surrounding cornea. These cleared up after about 
three weeks. On the whole, the graft has remained 
quite clear. The vision is 4/200. 


Case 2.—O. W., aged 25, had a dense leukoma of the 
left eye in which iris was everywhere incarcerated as 


Photograph of Case 1 (left) and Case 2 (right) taken two months aftcr operation. 
The central square is the transplant surrounded by scarred cornea. 


a Fig. 13 
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a result of a firecracker burn five years previously. 
Vision was hand motion against a strong light. Light 
projection was good. The right eye was normal, having 
a vision of 6/45. Keratoplasty was done January 12, 
1937. 

Postoperative Course—The graft was clear at the 
first dressing and has remained clear since. There has 
been no vascularization of the graft. There has been 
a microscopic vesiculation of the epithelium on, and 
immediately surrounding the graft. The vision is 10/200. 

Donor.—The donor eye for both these cases 
was enucleated at the time of the transplantation 
because of carcinoma at the limbus. There re- 
mained enough normal cornea to furnish two 
grafts. 


COMMENT 


Both of these cases were unfavorable for cor- 
neal transplantation. In the first case the cor- 
nea was ectatic and the iris was widely incar- 
cerated, two unfavorable conditions. At opera- 
tion an anterior polar cataract could be seen 
and later with the slit lamp posterior cortical 
lens changes could be seen. In the second case 
there was dense scarring in which the iris was 
everywhere bound. At operation anterior polar 
cataract was found and later posterior cortical 
lens changes were noted with the slit lamp. It 
is planned to remove the cataracts at a later 
date. 


SUMMARY AND CONCLUSIONS 


It has been the purpose of this paper to re- 
view the development of corneal transplanta- 
tion over the past one hundred years and to 
show that now keratoplasty can be successfully 
performed in a large percentage of cases. 

Rabbits offer a satisfactory proving ground 
for the exacting technic necessary for corneal 
surgery. 

Until the advent of successful keratoplasty a 
person who was the victim of an injury, burn or 
disease which caused any extensive opacity of 
the cornea was doomed to blindness for the 
rest of his life. Now he may hope for the resto- 
ration of useful, if not perfect vision. 

Favorable cases are those in which the anterior 
chamber is reasonably normal and in which the 
corneal opacity is neither so extensive nor so 
dense that no corneal elements remain. Less 
favorable are those cases which have total dense 
corneal opacity without corneal elements, ante- 
rior synechiae, ectasia, and staphyloma. Many 
of the unfavorable conditions may be eliminated 
before transplantation. 

If a suitable technic is used we may expect 
a successful grafting in 3 out of 4 of the favor- 
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able cases and in 1 out of 3 of the unfavorable 
cases. 


The source of material for corneal transplants 
is either autogenous or homogeneous. Heterog- 
eneous grafts have been uniformly unsuccessful. 
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CHRONIC MIDDLE EAR AND MASTOID 
INFECTION* 


By M. M. Cu tom, M.D. 
Nashville, Tennessee 


When we are called upon to launch an offen- 
sive against an entrenched enemy it is of the 
utmost importance to make a careful study of his 
habits. Before we can make an intelligent plan 
it is necessary to know how strongly he is forti- 
fied. It is necessary to know his base of sup- 
plies and where it is situated. A frontal at- 
tack should never be made if there is a possi- 
bility of coming upon the enemy from the rear. 
We should attempt first to capture his base. 

When we are confronted with a chronic puru- 

*Read in Section on Ophthalmology and Otolaryngology, South- 
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lent otitis media there is one thing that should 
be uppermost in our minds. A middle ear infec- 
tion is a secondary infection, just as truly as 
tuberculous laryngitis is secondary. Remember- 
ing this we should always look for the primary 
focus in its accustomed place. I believe the pri- 
mary focus is practically always in an infected 
sinus. At the time we are called on to examine 
the chronic purulent otitis the primary focus in 
the sinus may have temporarily or permanently 
cleared up so that we are unable to connect the 
original criminal with the crime under investiga- 
tion. It may be that the present base of sup- 
plies lies in an infected mastoid cell. It may be 
that the criminal is being given aid and comfort 
by infected adenoids and tonsils. The most for- 
tunate discovery is that the enemy has dug him- 
self in within the cavity of the middle ear itself, 
for it is in this sitvation that his destruction is 
most easily accomplished. 

We are now prepared to draw up a plan of 
campaign. The first and a most important step 
is the history. We inquire carefully how long 
the discharge has been noted. Did it make its 
appearance following an illness? If so what was 
the nature of the illness? We most frequently 
find that the discharge followed an attack of 
scarlet fever, measles, pneumonia, influenza or 
diphtheria. Oftentimes the history of the dis- 
charge goes back into infancy or early childhood 
and the patient is unable to give us any history of 
an illness. In that case we have to assume that the 
discharge followed one of the exanthematous 
diseases. Oftentimes the patient attributes the 
discharge to an acute cold. Those cases we are 
inclined to classify as an acute exacerbation of 
a chronic sinus infection. There are many cases 
following a plunge in a swimming pool or open 
water. It will generally be found that chronic 
cases with this history also have a chronic in- 
fection of a sinus or sinuses. What happened 
was that the patient flooded the opening of his 
eustachian tube with some of the pus from his 
own sinuses. Then there are the nasal douche 
cases which are strictly analogous to the swim- 
ming cases. They wash the pus from their own 
infected sinuses into the eustachian tube. Like- 
wise the cases following nasal packing are caused 
by a transfer of the infected material to the 
tube. In the course of our inquiry we may find 
that the discharge came on without any cause 
so far as the patient could tell. It was preceded 
by no pain. The first thing the patient discov- 
ered was the discharge running from the ear. 
In this case we should suspect tuberculosis and 
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a most careful examination should be made with 
that in view. 


We have now covered the history of the case 
and we are prepared for the direct physical ex- 
amination. We note the amount of the dis- 
charge, its color, its odor, its consistency, its 
constancy or its periodicity. We then undertake 
to determine whether there is a primary focus 
that is feeding the infection. We examine the 
nostrils for discharge, for the state of the mucous 
membrane and for obstruction. We transillumi- 
nate the sinuses. Comparatively often we find 
cloudiness on the same side as the purulent dis- 
charge. Oftentimes the sinuses are apparently 
clear. Do not let this stop you. No examination 
is complete without a careful x-ray of the sinuses 
by a thoroughly competent man. At the same time 
that the sinuses are x-rayed there should be a 
careful roentgenogram of both mastoid processes. 
This may show an area of necrosis either single 
or multiple. It may show the type of mastoid 
aptly termed by Mr. Arthur Cheatle the infan- 
tile type, with no cells in the mastoid. 

For the sake of brevity I assume that where 
it is indicated the internist and the laboratory 
technician have been summoned to our aid. We 
are now prepared to launch the attack. If we 
find infected sinuses our first duty is to deal 
properly and efficiently with them. Many men 
have different ways of dealing with this problem, 
and I shall not here undertake to enter this con- 
troversial field further than to state that when 
it comes to a case of chronic infection in the 
sinuses I am more of a surgeon than I am a top- 
ical application man. I have had a long experi- 
ence in the treatment of chronic sinus infection 
and on the whole it has been unsatisfactory. I 
have had a long experience in the surgical drain- 
age of chronic sinus infection and on the whole 
it has been satisfactory. Faced with a chronic 
sinus infection complicated by a chronic dis- 
charging ear, I should not be inclined to spend 
a great deal of time trying to clear up the sinuses 
by treatment. Unless there was marked im- 
provement of a character which gave promise of 
being permanent I should wish to proceed to 
surgical drainage. I have the feeling that it is a 
waste of time to continue to treat a chronic dis- 
charging ear in the presence of an unresolved 
sinus infection. My experience has been that 
after the sinuses are cleared up the chronic puru- 
lent infection of the middle ear will clear up 
spontaneously. Suppose we find that the patient 
has both an infected sinus and also a chronic 
mastoiditis? Here I should be inclined to spend 
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very little time in treatment. A chronic mastoid 
infection is like a chronic sinus infection. About 
the only thing that favorably influences a chronic 
mastoiditis is the eradication of broken down 
cells. Which should be attacked first, the sinus 
or the mastoid? Since I regard a mastoid as a 
greater menace to the life of the patient, it is 
my policy to clean out the mastoid first. I 
should not delay draining the sinuses any longer 
than it takes the patient to recover from the 
shock of the mastoid operation. 


We have now outlined the treatment of chronic 
purulent otitis where it is a complication of in- 
fected sinuses and infected mastoid cells. What 
is our line of procedure where we find neither 
infected sinuses nor infected mastoid cells? In 
this case we are dealing with a condition that 
offers very little menace to life and health. 
Therefore we can afford to take our time and 
give the patient the full benefit of local treat- 
ment. Almost ail these cases will respond to 
careful, persistent attention. These are the 
cases that have responded to zinc ionization. My 
feeling is that they will respond equally well to 
other forms of treatment. 


During a long professional life I have seen 
many different types of treatment advocated. I 
still believe that in the presence of a chronic 
discharging ear which is not a complication of 
sinus or mastoid infection the first essential to 
healing is cleanliness and the most important aid 
to cleanliness is the universal solvent, water. I 
syringe the ear with a warm boric or saline solu- 
tion and then spend a long time in drying it. 
After the ear is thoroughly dry I dust in either 
iodine powder or another antiseptic powder. I 
find in some cases that iodine powder is irritat- 
ing. This type of treatment will cure many 
cases that we consider operative if the patient 
and the physician are equally faithful in the pur- 
suit of the treatm:rt. In my professional expe- 
rience I have learned as much from patients who 
refused my advice as from those who have taken 
it. Sometimes the patient has suffered by re- 
fusing my advice and in other cases it is I who 
have had my eyes opened. I can recall five pa- 
tents who had a chronic purulent otitis with 
unmistakable evidence of cholesteatomatous de- 
Posits associated with dangerous symptoms. I 
urged operation, but the patients refused. They 
all said they were willing to come to my office 
every day for treatment, but were not willing to 
be operated upon. They all came faithfully 
over a long period and received a cleansing treat- 
ment. The result was the same in all five cases. 
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One day I would look in the ear and see a 
mass of black material which proved to be 
cholesteatoma. This was removed and there was 
more the next day. When the cholesteatomatous 
masses ceased to appear in the canal, the ear 
quickly dried up and in no case has there been 
any recurrence. I should not, of course, recom- 
mend this as routine treatment, because it is too 
time-consuming and uncertain, and there are not 
many patients who would be faithful enough to 
see it through. But if the patient refuses a rad- 
ical operation it is well to know that these cases 
have been cured by treatment. 

I think that aural polypi should never be at- 
tacked surgically. There is too much danger of 
lighting up an intracranial infection. For thir- 
ty-six years I have dealt with them by cauteriza- 
tion. The agent used is a saturated solution of 
potassium bichromate. After the ear is cleansed 
and dried thoroughly an applicator with a small 
cotton tip is dipped in the solution and applied 
to the polypus. A few applications will generally 
suffice to get rid of the polypi. This will aid 
drainage and promote healing. 


In the foregoinz discussion I have indicated 
my approach to the problem of chronic suppura- 
tion of the middle ear and mastoid. It is based 
on conclusions arrived at after sixteen years of 
investigation of middle ear and mastoid suppura- 
tion. It is with peculiar pleasure that I offer 
you these conclusions, as it was through this Sec- 
tion that I presented my first paper on this sub- 
ject to the general profession, at the Miami meet- 
ing, November 19, 1929. My final conclusions 
are: 


(1) At least 85 per cent of purulent infections 
of the middle ear and mastoid are the result of 
a purulent sinusitis, nearly always on the same 
side as the infected ear and mastoid. 


(2) Ninety-one per cent of those having 
scarlet fever have a coincident infection in the 
sinuses. It is presumed from clinical symptoms 
that about the same per cent have a coincident 
sinusitis in epidemic influenza. The chances 
are that the other exanthematous diseases also 
have a high percentage of sinusitis. 


(3) If 91 per cent of patients ill with scarlet 
fever and influenza have sinus disease and sinus- 
itis also accompanies the other exanthematous 
diseases, then at one time or another practically 
the entire population suffers from sinus disease. 

(4) A large percentage are left with a chronic 
sinus infection that tends to last throughout life 
unless diagnosed and treated. 
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(5) These chronic residual infections consti- 
tute a menace to the life, health and hearing of 
those so infected and make the victim a carrier, 
infecting others by contact and starting epi- 
demics. 


(6) What is diagnosed as an acute sinus in- 
fection is often an acute exacerbation of a chronic 
sinus infection. 


(7) When the relationship is established be- 
tween a chronic middle ear suppuration and a 
purulent sinusitis the first step in the treatment 
of the ear is the elimination of the sinus infec- 
tion. 


Case 1—X-ray Case 8107. J. C., a boy, aged 16, 
had a discharging ear four months following a cold. He 
gave a history of abscess of the left ear following swim- 
ming. He consulted a specialist, who advised removal 
of tonsils and adenoids. The operation had no effect 
on the discharging ear. Mastoid operation was done. 
The mastoid did not heal until the left antrum was 
drained, after which it healed quickly. X-rays showed 
a densely cloudy left antrum and the cells of the left 
mastoid broken down. 


Case 2—X-ray Case 7090. In M. H., a boy, aged 16, 
both ears discharged for some time. Pain then devel- 
oped in the left mastoid region and the left mastoid 
was operated upon. The maxillary sinuses were drained 


a year later, after which the chronic purulent discharge 


from the right ear ceased. X-rays showed that both 
maxillary sinuses were cloudy, and there was involve- 
ment of the left mastoid cells. 


Case 3, Fig. 1—X-ray Case 17994. E. T., a boy of 17, 
gave a history of diphtheria at three years of age. Since 
then he had a chronic purulent discharge from the right 
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ear. There was a large perforation of the drum. He 
had a very bad color. X-ray by Dr. Shoulders showed 
a very cloudy right antrum, right ethmoid, right sphenoid 
and right frontal. He had a leaky heart. 


Case 4.—X-ray Case 527. Mrs. W. P. D., white, aged 
50, was seen April 23, 1936. “She gave a history of 
pneumonia at the age of 8, during which the left ear 
began to discharge. Pus ruptured through the mastoid 
bone without operation. The left ear had been dis- 
charging ever since. X-ray by Dr. Brown in 1933 
showed a cloudy left antrum. Radical operation was 
done upon the left antrum at that time by Dr. Wesley 
Wilkerson. Following a recent attack of influenza the 
right ear had been discharging. The right antrum was 
cloudy under transillumination. 


Case 5—X-ray Case 18811. Mrs. H. T. A., white, 
aged 53, was first seen by my partner, the late Dr. 
George W. Hale, on March 3, 1890, for suppuration in 
the right ear, which began at the age of 2. The fol- 
lowing year Dr. Hale did a mastoid on the right side. 
She had been treated for years for sinusitis by her de- 
ceased brother-in-law, who was an otologist. The scar 
of the old mastoid operation could be seen. The right 
antrum was cloudy under transillumination. Roentgen- 
ogram by Dr. Shoulders showed the right antrum, right 
ethmoid and right frontal very cloudy. Here is a case 
of sinusitis on which we have data running back fifty- 
one years, which is still in bad condition. This case 
shows the relationship between sinus disease and mas- 
toiditis and it demonstrates forcefully the chronicity 
of sinus disease. 


Case 6.—X-ray Case 19023-21351. Miss C. A., white, 
aged 33, was seen on April 22, 1935. She was the 
daughter of the previous patient. She had pneumonia 
at the age of 3, since which time she has had a chronic 
purulent discharge from the left ear. The discharge 
was intermittent. When she had a cold it lighted up 
and started discharging. The x-ray report on this case 
is negative, but when the ear is discharging pus can be 
seen issuing from the region of the natural opening of 
the antrums. It shows what we have all seen time 
and again, that not every case of sinusitis is demon- 
strable by the x-ray. This appears to be another case 
of the mother’s being a carrier and infecting the daugh- 
ter. 


Case 7—X-ray Case 18895-21131. H. L. M., white, 
aged 6, was seen May 6, 1935. He has had a discharg- 
ing right ear since infancy. Roentgenogram showed the 
left mastoid cloudy, and both right and left antra very 
cloudy. But the saddest feature of this case is the 
roentgenogram of the lung showing that the child has 
bronchiectasis. Both antra were drained, following which 
discharge from the left ear ceased without treatment. 
Symptoms of bronchiectasis were ameliorated. 


G€ase 8, Fig. 2—X-ray Case 21038. T. C., aged 25, was 
first seen November 23, 1910. He had scarlet fever at 8 
years of age, and since then had had a purulent discharge 
from both ears. A mastoid operation was done upon the ° 
left ear. The antrum was found to be filled with 
cholesteatoma. He refused operation upon the right ear. 
Under constant daily treatment, cholesteatoma came 
away in a mass and suppuration ceased. On October 
7, 1935, he complained of arthritis in both arms and 
shoulders, which kept him awake at night. Roentgeno- 
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Fig. 2, Case 8 


gram by Dr. Shoulders shows the right ethmoid and 
right antrum very cloudy. The left antrum is cloudy. 
This case demonstrates the relationship between sinusitis 
and middle ear infection and also shows a chronic si- 
nusitis of more than forty years’ duration still causing 
constitutional disease. 


Case 9, Fig. 3—Miss C. W., aged 54, consulted me Jan. 
12, 1923. This is the most instructive case that I have 
ever had. The patient came on account of a profuse 


purulent discharge with very foul odor from both ears, 
which dated from an attack of influenza in 1918. She 
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was very deaf, and both antra were cloudy. Both antra 
were drained intranasally. I did not see her again until 
December, 1924, when she returned with an orbital 
abscess over the left eye. This was diagnosed empyema 
of the left frontal sinus with rupture through the floor 
into the orbit. The condition of the ears was un- 
changed. The orbital abscess was drained through an 
external incision. As soon as the acute symptoms sub- 
sided, I exenterated the left ethmoid labyrinth and 
made an opening into the frontal intranasally. The sur- 
gical nurse said it drained like an empyema of the chest. 
On January 25, 1925, I did a radical external operation 
on the left frontal. The floor of the frontal was prac- 
tically destroyed by necrosis of the bone, and there was 
an exposure of the dura as large as a twenty-five-cent 
piece on the posterior wall. The patient’s recovery was 
uneventful. I did not see her again for three months. 
When she came back the purulent discharge in both 
ears had cleared up completely. I saw her in July, 
1934. There has never been the slightest return of the 
purulent discharge from the ears and her hearing has im- 
proved markedly. 

March 2, 1937.—This patient has recently been in the 
office. When I saw her first in 1924 she had a profuse 
offensive purulent discharge from both ears, she could 
hear only very loud conversation. Both drums were 
destroyed. Following the drainage of both antra the 
exenteration of the left ethmoid labyrinth and an ex- 
ternal operation on the left frontal sinus, the discharge 
from both ears ceased spontaneously. There has been 
no recurrence of the purulent discharge from either 
ear, she has had a complete reformation of both ear 
drums. Her hearing is greatly improved. 


Case 10, Figs. 4 and 5.—X-ray Case 21804. S. H., aged 
10, consulted me Aug. 6, 1936. She had scarlet fever at 8 
years, with a profuse purulent discharge from the nos- 
trils and ear during the attack. She had an extensive 
mastoid operation on the right ear. The right ear was 
still discharging a bloody purulent discharge. She had 
a mastoid sinus from which a small amount of pus ex- 
udes. Both maxiMary sinuses were cloudy on transil- 
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lumination. X-ray examination was made by Dr. H. 
S. Shoulders, who reported both maxillary sinuses 
cloudy, the right more than the left. I advised draining 
the maxillary sinuses, but operation was declined. 


March 2, 1937.—This patient was treated three times 
weekly by packing the nostrils with antiseptic tampons. 
The post nasal space was treated with a solution of 
iodine in glycerine. After three months the sinus in 
the mastoid ceased. About a month later discharge 
from the ear ceased. The drum which was practically 
destroyed has completely reformed so that she has an 
entirely new drum. Her hearing is greatly improved. 
She has gained 15 pounds in weight. Her color has 
become normal. She has become quick and alert and 
full of vitality. 


Case 11, Figs. 6 and 7—X-ray Case 21925. H. E. K.., 
aged 23, consulted me Sept. 22, 1936. He had had diphthe- 
ria in childhood, since which he had had a purulent dis- 
charge from the left ear. During the preceding few 
months drainage had been scanty and he had developed 
mental symptoms. He had had several convulsions, one 
very severe. Under transillumination both antra were 
cloudy. X-ray by Dr. Shoulders showed both antra 
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Fig. 7, Case 11 


cloudy, the left very cloudy. The right mastoid was 


pneumatic and clear; the left mastoid sclerotic in type 
with all cells cloudy. The left mastoid was operated 
upon and both maxillary sinuses were drained. 


Case 12, Figs. 8 and 9.—X-ray Case 21986. H.N.L. 
consulted me Oct. 13, 1936. He had a chronic purulent 
discharge from the right ear for a number of years. He 
had influenza while in the service in 1918. Afterwards 
the right ear began to discharge. The right ear canal was 
filled with profuse purulent discharge with a very bad 
odor. He had had a great deal of treatment without any 
effect on the discharge. He was treated by a specialist 
regularly for two years, but without effect. The specialist 
then dismissed him and told him not to waste any more 
time or money on the ear, as it was hopeless. 


Both maxillary sinuses were cloudy on transillumina- 
tion. X-ray by Dr. Shoulders showed the left frontal 
sinus large and cloudy. Both ethmoids were cloudy and 
both maxillary sinuses very cloudy. I advised drain- 
age of both antra at once, to which he agreed. Both 
maxillary sinuses were drained at St. Thomas Hospital 
October 15. The right antrum, the one on the side of 
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Fig. 9, Case 12 


the discharging ear, contained a great deal‘of free pus. 
The mucous membrane of the left maxillary sinus was 
polypoid. He left the hospital on October 17 and came 
to the office October 19. There was a little pus in the 
right ear, which was cleansed, and an antiseptic powder 
insufflated. He came again on Tuesday. The rizht ear 
was entirely dry, a condition that had not existed in 
years. Since then the ear has remained continuously dry. 


March 2, 1937.—The ear has remained continuously 
dry. The ear drum which was almost completely de- 
stroyed has entire!y reformed, so that he has an entirely 
new ear drum, like Case 10. His hearing has greatly 
improved. He has recovered from his rheumatism, from 
which he was bad!y crippled, both knees being swollen 
and very painful. He is now pursuing his business 
with normal activity. 


DISCUSSION (Abstract) 


Dr. E. W. Rucker, Jr., Birmingham, Ala—Some years 
ago Dr. Cullom called to our attention the frequent oc- 
currence of infection cf the nasal accessory sinuses con- 
current with infection of the middle ear and mastoid, 
and when the nasal infection cleared up the ear cleared 
up also. This observation appealed to me, and I began 
to look for the nasal infection in these cases, and the 
more I looked for them the more I found, and the more 
attention I paid to the sinuses the better results I got 
in the ear. This should not seem strange, for in reality 
the middle ear is only another nasal accessory sinus, and 
what would affect one should affect the other. 

I cannot emphasize too strongly Dr. Cullom’s plea to 
you to go into the history of the case thoroughly and 
the study of the general condition of the patient. Par- 
ticularly the last should be gone into from the bio- 
chemical or autonomic nervous system standpoint. 
Those of you who had the privilege of hearing Dr. 
Blackmar’s paper last year on the N. C. G. level and are 
not taking advantage of this line of attack are overlook- 
ing a tremendous aid in therapy. 

_ As regards the local treatment of these chronic ear 
infections, I believe if we spend more time in cleaning 
every vestige of debris, of whatever nature, from the 
ear, it makes little difference what form of medication 
we use. I have gotten into trouble from the use of 
dyes that leave a precipitate in the ear, therefore I have 
discontinued their use, as they interfere with drainage, 
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which is essential. I prefer a dry cleaning, either with 
cotton or suction, to the irrigation, but there are cases 
that you will have to irrigate, especially those of attic 
involvement with cholesteatoma. 


One of the most difficult types to handle is that in 
which a fungus infection is present. Dr. Searcy, of 
Tuscaloosa, in conjunction with the laboratory of the 
University of Alabama, has done a great deal of experi- 
mental work with a!l kinds of drugs and finds that thy- 
mol is the best fungicide in these cases. He advocates 
1 per cent thymo! added to boric acid and iodine powder 
for office use, and 1 per cent thymol added to drops 
for home use. 

Without question there are cases of the so-called dan- 
gerous type that require a radical mastoid without de- 
lay, but I am glad to sze the trend is more to the con- 
servative side, and the indications for the radical opera- 
tion are not what they were. 

I cannot refrain from calling your attention to the 
use of a drug, insulin, in small doses, two to three units 
two or three times a week. This is especially valuable 
if there is any tendency to polyp formation, or a “water 
logged” look to the mucous membrane. The only draw- 
back to using insulin is that the family physician will 
accuse you, as he has me, of practicing general medi- 
cine. 


Dr. John R. Hume, New Orleans, La—Despite a 
wealth of accumulated knowledge concerning the chronic 
suppurative ear and mastoid, it must be recognized by 
workers in our field that its clinical application has 
been sorely neglected. Patients stream into our offices 
stating in their histories that they have been advised to 
“keep the ear clean and let it run.” 

The pathologic condition existing in these cases pre- 
sents a serious menace to health, to function and to life 
itself. As our essayist says, chronic aural suppuration 
is secondary to an infection in the nose, sinuses or 
pharynx. The focus should be discovered if present; 
in the tubo-tympanic type it must be determined if we 
may expect a cure. In those cases the discharge is muco- 
purulent in type and the perforation will be found ante- 
rior or meso-tympanic. The discharge, at times scant, 
becomes profuse with acute exacerbations with each 
chronic process in the nose or paranasal spaces. This 
type of case will frequently be cured by removal of the 
primary focus. Zinc ionization is effective in this type 
of case only. I prefer, however, after cleansing the 
external canal and tympanum carefully to fill the canal 
with silver nitrate, 3 per cent, or zinc sulphate, 2 per 
cent, and gently force it into the pharynx by way of 
the eustachian tube with pressure from a fistula bag. 
After three or four treatments on alternate days the 
ear is often found to be dry. Radical aural surgery is 
not indicated in these cases and serious intracranial com- 
plications are rarely noted. 

If we find the perforation located in the posterior- 
superior margin indicating involvement in the region of 
the antrum or in the flaccid membrane, the problem be- 
comes a more serious one. Ofttimes a search of the 


sinuses, nasopharynx and tonsils fails to reveal the focus. 
Time has removed the primary disease, but left a very 
definite and sometimes destructive lesion in the tym- 
panic cavity and surrounding structures. 

Before any treatment is instituted the location and 
extent of the involvement must be determined. Rou- 
tinely we should determine the location and sign of the 
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perforation; the character of the discharge, as evidencing 
cholesteatomata or bony necrosis. The presence of polypi 
and granulations may be noted. Extension of the proc- 
ess into surrounding structures should be determined. 
The fistula and caloric tests will determine possible 
labyrinthine involvement, a positive fistula test sug- 
gesting a circumscribed lesion; a failure of reaction to 
the caloric test suggesting a latent lesion. The hearing 
impairment should be measured. X-ray studies of the 
mastoid and petrous regions should be made. 

A failure to neglect any of these procedures may re- 
sult in our failure to suggest proper treatment. 

With the information such a routine examination will 
furnish we will knew which case should be treated con- 
servatively, which case may be treated conservatively, 
and which case must be at once submitted to radical 
surgery. 


Dr. Cullom (closing).—Dr. Rucker’s references to the 
use of thymol and insulin are new to me and very in- 
teresting. 

If x-rays are made of sinuses of patients upon whom 
one is planning to do a radical mastoid, one will find 
a surprising number with a purulent sinusitis on the 
same side. Surgical drainage of these infected nasal 
sinuses will obviate the necessity of a radical mastoid 
in a fair number. 

Here are three cases of chronic purulent otitis media 
that had resisted all forms of treatment. It was found 
that all three were suffering with chronic purulent 
sinusitis. When the chronic purulent sinusitis was re- 
lieved by surgical drainage in two cases and by treat- 
ment in the other, the chronic purulent discharge from 
the ears ceased spontaneously. The cessation of the 
discharge from the ears was followed by complete 
reformation of the ear drums in all three cases. 


MYCOSIS FUNGOIDES* 


By James K. How tes, M.D. 
and 
JoHN ConneELL, M.D. 
New Orleans, Louisiana 


Since Alibert, in 1812, first described the clin- 
ical entity known today as mycosis fungoides, 
there has been considerable confusion associated 


with its variable clinical manifestations. Ad- 
vances in histopathological studies have helped 
to create some degree of order from the chaos 
of uncertainty and ignorance enshrouding this 
disease. So many theories exist as to the etio- 
logic factors of this disease entity that a review 
of the literature only increases the magnitude 
of the enigma. 


*Read in Section on Dermatology and Syphilology, Southern 
Medical Association, Thirtieth Annual Meeting, Baltimore, Mary- 
land, November 17-20, 1936. 

*From the Depertment of Dermatology and Syphilology and 
Department of Pathology, Louisiana State University Medical 
Center and State Charity Hospital, New Orleans. 
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Fraser! lists nine different views which have 
been advanced to explain its nature. First and 
foremost is that it is a granuloma. The other 
views include cutaneous lymphadenoma, lympho- 
sarcoma and lymphemic lymphomatosis and even 
sarcoma superimposed on some chronic derma- 
tosis. Symmers* has sponsored the theory that 
mycosis fungoides is a cutaneous manifestation 
of some systemic disease. He believes that the 
condition is the cutaneous expression of at least 
three different diseases of the lymphatic system. 
Hodgkin’s disease, a variety of round cell sar- 
coma arising from the connective tissue reticulum 
of lymph nodes or elsewhere, and lymphosar- 
coma. 

Since Virchow’s original description of leuke- 
mia, the correct classification of the various 
manifestations of the lymphatic system has been 
a problem of major importance to medical in- 
vestigators. There has been a concerted effort 
in recent years on the part of both clinicians and 
pathologists to group under one general head all 
of the cutaneous diseases of lymphatic origin. 
Keim,* in 1924, suggested that the multiple clin- 
ical pictures associated with true lymphadenoses 
should be regarded as the variable cutaneous 
expressions of the lymphoblastomas. Internists 
and hematologists were quick to see the value 
of such a classification and there has been an 
increasing interest in the problems associated 
with the various clinical manifestations of the 
diseases of the hemopoietic system and a grow- 
ing tendency to regard these various clinical pic- 
tures as part of the same disease process. The 
true lymphadenitic infiltration of the skin oc- 
curs most commonly in association with the forms 
of lymphatic hyperplasia, generally referred to 
as granuloma fungoides, Hodgkin’s disease, leu- 
kemia and lymphosarcoma. In addition to these 
certain rare transitional forms or subvarieties of 
these are included. There still exists a great deal 
of diversity of opinion in the classification of 
different cases. This difference of opinion is 
probably due to the variation in the cutaneous 
manifestations of this group and the possibility 
of one variety’s merging into another. Cases ap- 
pear from time to time that possess features of 
two or more of these diseases. This classifica- 
tion has established a uniform terminology, if 
nothing more, and while there still exists con- 
siderable variance of opinion as to the exact na- 
ture of these lymphoblastomas, the adoption of 
such a grouping has established the certainty of 
the interrelationship of these diseases. 

It seems the next step is definitely to establish 
the true etiologic nature of the components of 


= 
‘ 


Vol. 30 No.8 


This earliest lesion hes epithelium showing moderate hy- 
perkeratosis and some parakeratosis. The basilar outline 
is distinct. The upper layers of the cutis are moderately 
involved, with an apparent inflammatory reaction. Deeper 
and perivascularly, there is a more marked reaction. 


A high power of an inflammatory focus of Fig. 1. These 
inflammatory cells are, in the main, round, homogeneous, 
and small. Typical non-specific inflammatory cells. 


the lymphoblastomatous group. I concur with 
Montgomery* that until more is known regard- 
ing the etiology of the different diseases con- 
cerned, the attempt should still be made to clas- 
sify them as separate but related entities. 


The appearance of granulomatous lesions in 
the skin during the course of those diseases had 
led Unna,*® Ormsby," Macleod’ and others to be- 
lieve that the probable etiologic agent is infec- 
tious. Supporting this view is the constant find- 
ing in the histologic sections of these lesions of 
connective tissue proliferation with an accom- 
panying infiltrate of lymphoid cells, suggesting 
chronic infectious granuloma. The extensive 
bacteriologic investigation carried on by Fox?! 
and Frasier to substantiate the infectious etiol- 
ogy has failed to establish any definite etiologic 
organism. 

There is a growing enthusiasm for the belief 
that all of these lymphoblastomas are genetically 
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Section removed from subcutaneous tumor nodule at time 

of autopsy shows the true neoplastic nature of the final 

growth, manifested by cells having large sized nuclei, which 
are hyperchromatic and are undergoing mitotic division. 


related neoplasms involving the lymphatic tis- 
sues. Montgomery’ considers mycosis fungoides 
to be a neoplasm originating in the reticulo-endo- 
thelioma of the skin. Warthin’s’ extensive his- 
tological studies caused him to classify them all 
as related neoplasms. This seems very proba- 
ble, as they all show metastasis and infiltrative 
tendencies. In fact, the same histologic picture 
that is interpreted by the believers in the infec- 
tious origin as inflammatory, namely, connective 
tissue proliferation and infiltration of lymphoid 
cells, as pointed out by Wile,* has been consid- 
ered by an increasing number of histopathologists 
as evidence of neoplastic activity. 

Keim! and Fraser!! point out that even in 
the early inflammatory lesions small groups of 
neoplastic cells may be found after extensive 
examination of the sections. Keim’s'® clinical 
viewpoint concurs with his colleague Warthin’s 
pathologic opinion, namely, that these diseases 
are all related and have in common a cell of the 
lymphocytic series as a type cell and that histo- 
logically and clinically the variation in the lym- 
phoblastomas is closely allied to the degree of 
differentiation of these cells. Probably this ac- 
counts for the mutations or interchanging of 
clinical types of lymphoblastomas. 

It is not the purpose of the essayist to en- 
deavor to establish the viewpoint of either group 
as to the etiologic nature of the lymphoblas- 
tomas. The literature and various points of 
view regarding these diseases are covered by 
Herxheimer and Martin,!* Gaus,’* Wile,’ 
Keim,” Wise,!® McCarthy,'? Cole,!* Symmers,’® 
Schoenhof,”° and others. 

Mycosis fungoides is still an uncommon cu- 
taneous disorder and on account of its variable 
clinical and histologic features it has presented 
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most perplexing problems. Because of the bi- 
zarre features of this case it seems to merit pres- 
entation, for as Lane and Greenwood?" have 
pointed out that while the unusual cases in this 
group may complicate the picture at present, 
they may contribute with the summation of 
evidence to the clarification of the relationship 
with the group. 


Ormsby,® Unna,® Macleod,‘ Montgomery* and 
others refer to the relative infrequency with 
which the internal organs, in mycosis fungoides, 
of the body are involved by the lymphoblastoma- 
tous process. It is because of the unusual com- 
plications which this case presented that this 
report is submitted. 


REPORT OF CASE 


H. K., a white male, aged 54, a native of Alabama, 
married, with no children, gave an unimportant past 
history, having had measles, scarlet fever and chicken 
pox as a child, but no previous serious illness. He first 
noticed in 1929 patches of scaly dermatitis which in- 
volved the arms, lower abdominal wall and calves of 
the legs. The lesions itched intensely. They had no 
seasonal predilection. The lesions had been diagnosed 
ringworm and eczema and various other conditions by 
different physicians. They disappeared under topical 
therapy and superficial x-ray treatment and left no scars 
except a slight hyperpigmentation of the skin after 
resolution. 


When first seen by me in the year of 1932, the patient 
had several circumscribed lesions of the calves of both 
legs, thighs and the lower abdominal wall. The lesions 
were hyperpigmented plaques raised only slightly above 
the skin surface. The color and circumscription of the 
lesions suggested either a morphea or maculoanesthetic 
leprosy. There was a slight amount of anesthesia pres- 
ent. Scrapings were made of the lesions, but examina- 
tions for Hansen’s bacilli were repeatedly negative. A 
bland ointment was prescribed, as the patient complained 
of only slight itching. 

The patient returned to the skin clinic several weeks 
later, July, 1933, and the plaques previously described 
were more elevated, had an inflammatory base and 
were covered with fine scales. Itchinz was intense. 
Even in the face of the unusual distribution and the 
pruritis a diagnosis of psoriasis was ventured. A biopsy 
was taken and the histological picture was entirely dif- 
ferent from the classical one of psoriasis. Only a 
chronic inflammatory reaction could be detected histo- 
logically. There were no lesions of the scalp or other 
sites of predilection characteristic of psoriasis. Para- 
psoriasis was considered. Scrapings of the lesions and ex- 
amination of scales failed to reveal any fungi on mi- 
croscopic examination. The blood Wassermann and 
urinalysis were negative. The patient was treated with 
superficial x-ray and keratolytic ointments locally and 
potassium arsenatii by mouth. The lesions subsided 
within a month. Four months later (December 27, 
1933) the patient was admitted to the hospital with the 
following history: 

Twelve days before, he had developed a stye on the 
lower lid of his left eye. The following day the stye 
was more inflamed, so he went to a local clinic and 


was advised to apply hot compresses to the involved 
area. He did this at frequent intervals and_ believed 
that he applied the compresses too hot, as his left eye- 
lids became greatiy inflamed and began to swell until 
within a few days they were as large as a lemon. The 
patient was advised to go into another hospital for x-ray 
treatments. On admission to the hospital the lesion 
of the left eye resembled the massive traumatic lesion 
which follows a severe blow. There were marked edema, 
lymphostasis and ecchymosis of the entire periorbital 
supra and infraorbital area. The picture was not unlike 
one of fulminating anthrax. He had lost the sight of 
the affected eye. The intraorbital pressure was intense. 

An x-ray picture of the head and face at that time 
showed marked haziness and indistinctness of the left 
orbit, but no actual evidence of destruction in the 
orbital wall. A view of the chest showed calcified 
nodes in the peri-hilar region, but no sign of vesicular 
involvement of the lung. A biopsy from the left eyelid 
following the superficial x-ray treatments revealed a 
rather unusual structure which made differentiation be- 
tween round cell sarcoma and a malignant tumor arising 
from the retina very difficult. 

Because of the previous unusual cutaneous lesions 


Fig. 4 
Photograph shows nodular lesions of thighs and abdomen. 
Some of these lesions were fungating and presented the 
typical, clinical picture of the mycotic stage of mycosis 
fungoides. 
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which the patient had manifested, lymphoblastoma was 
considered at that time, but the lesion of the eye sug- 
gested nothing of that nature to the examiner. The 
patient complained of severe pains of the left eye and 
of the head. He was given superficial x-ray treatment 


Fig. 6 
Figs. _5 and 6 show the early lesion of the left eye described 
in this article. The massiveness if the lesion can be seen. 
This area of inflammation subsided under small doses of 
superficial roentgen therapy. 
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to the left eye and almost immediate relief from his 
pain was noted. 

The cutaneous lesions had now reappeared at sites 
where they were previously noted on the skin five 
months before. There were several circumscribed, raised 
plaques very much inflamed, involving the lower abdo- 
men, the inguinal region and the anterior cervical areas. 
The lesions were covered by a fine silvery scale and 
itched intensely. They looked not unlike _ psoriasis. 
There was no involvement of the scalp. No enlarge- 
ment of the lymph nodes were detected. The mucous 
membranes were not involved. The size of the plaques 
varied from 7 to 18 cm. in size. A biopsy taken of 
one of these lesions (February 2, 1934) in thé groin 
showed the typical histological picture of lymphosar- 
coma, although the clinical picture was compatible with 
psoriasis. 

Except for the cutaneous lesions noted and the eye 
lesions, the physical examination of all systems was en- 
tirely negative. 

The laboratory findings on admission shall be listed 
in the resume to be given shortly. 


COURSE OF THE DISEASE AND TREATMENT 


Beginning January 2, 1934, and continuing until Jan- 
uary 16, 1934, a course of five treatments both of fil- 
tered and unfiltered x-ray was given to the area around 
the left eye. Six hundred and twenty-eight R_ units 
of unfiltered and 872 R units of filtered x-ray were 
given to that area. The lesion of the eye subsided con- 
siderably after the x-ray treatments were begun. The 
relief from the excruciating pain was very striking. 


On January 20, 1934, the patient complained of severe 
pains in both legs. X-ray of the vertebrae and long 
bones showed nothing abnormal. The patient continued: 
to complain of the pain in the head and legs, however. 


The cutaneous p!aques in the groin became nodular 
until they were the size of a hen’s egg and began to 
ulcerate. Superficial x-ray therapy caused some reso- 
lution of these nodules. The patient complained of less 
itching of the involved areas. His general conditidn 
was growing worse. He became hoarse and the hoarse- 
ness increased gradually until by the last of March, 
1934, there was definite evidence of laryngeal obstruc- 
tion. The patient became dyspneic and very cyanosed. 

X-ray of the chest taken at this time showed the same 
fibrosis and calcification of the left hilar region and the 
left apex as were seen in the x-ray plate two months pre- 
viously. It became necessary to tracheotomize the patient 
March 28, 1934, because of the dyspnea and laryngeal ob- 
struction. On April 19, 1934, after the dyspnea had been 
relieved by the tracheotomy a laryngoscopic examina- 
tion was performed and a biopsy of the tumor mass in 
the larynx was made. A histologic diagnosis was made 
of a very malignant growth of the type of carcino- 
sarcoma. Numerous yeast-like bodies were seen in the 
growth. 


Because of the increasing weakness several transfu- 
sions of whole and citrated blood were given, but to 
no avail. The patient developed rales throughout the 
chest, associated with marked dyspnea. He expired May 
19, 1934. 

A resume of the laboratory examinations done while 
in the hospital is as follows: repeated urinalyses were 
negative, except near the time of exodus, when a few 
granular casts were seen. 
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BLOOD COUNTS 
Total R. B. C 


Total W. B. C _ 


Ss. 
L. 
N 
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12/29/33 2/6/34 2/18/34 3/12/34 4/10/34 
3,970,000 4,750,009 3,600,000 3,250,000 3,000,000 
6,600 10,200 12,500 9,500 10,000 
70 75 65 65 ‘. 60 
23 17 26 24 20 
4 6 5 6 
77 76 68 70 73 
3 1 
none myelocytes 


Blood Chemistry 12/30/33 2/8/34 
N. P. N 30 mgm. 100 c. c. blood 31 mgm. 100 c. <. 
Urea nitrogen 4:3 
Blood sugar 100 100 


Blood culture January 9, 1934, negative. 


NECROPSY 


The body is that of a fairly well developed, markedly 
emaciated male, 54 years of age. The skin in many 
areas, particularly the cervical and inguinal regions, 
shows depigmented scars. On the anterior abdominal 
wall, a subcutaneous tumefaction is seen which is raised 
approximately 0.5 c. c. above the surface and measures 
approximately 2 cm. in diameter. This tumor is reddish 
white in color and quite friable. No other subcutaneous 
nodules are present. 


Besides the marked parenchymatous changes in all the 
visceral organs, there are only two important patho- 
logical alterations. 

The larynx shows an infiltration of the left wall in- 
volving and destroying the vocal cords. This infiltra- 
tion caused a bulging mass to protrude into the pharynx, 
which became the site of a superficial ulceration. The 
lungs have nodules diffusely distributed over the sur- 
faces of all lobes, the larger nodules measuring 4 cm. 
in diameter. These are deep red in color, vascular, and 
very friable. The mediastinal lymph nodes are mod- 
erately enlarged, but do not appear to be of a malignant 
nature. 


HISTOPATHOLOGY 


From the histopathological aspects of the case, we 
see an unusual transition, not identical with that usu- 
ally described as typical of mycosis fungoides. The 
early involvement of the lower layers of the epithelium 
is conspicuously lacking and the so-called inflammatory 
activity is confined not only to the upper layers of the 
cutis but perivascularly deeper in the cuticular layer. 


The first biopsy, which was taken at the time of the 
psoriasiform lesions, as previously described, was taken 
approximately seven months prior to the death of the 
individual. This biopsy showed an epidermis revealing 
little or no hyperkeratosis, quite marked parakeratosis 
and quite active proliferation of the basal layer. This, 
however, in no way appeared specific. The cuticular 
layer, on the other hand, showed an infiltration through- 
out the cutis more prominent in the upper layers and 
perivascularly. The infiltration was polymorphous in 
character, consisting in the main of small lymphocytic- 
like cells, apparently mature. There were a few scat- 
tered plasma cells, epithelial cells, fibroblasts and a very 


occasional eosinophil. The interpretation at this time 
was one of non-specificity. 


Four months later a second biopsy was taken in an- 
other region of the skin, at which time the microscopic 
picture had changed but little. We saw occasional large 
mononuclear cells in our inflammatory process and the 
suggestion of a clumping of the lymphocytic-like cells. 

The third section was recovered two weeks later from 
the lesion described that occurred in the eye. This 
lesion, for the first time, appeared to have taken on 
some malignant characteristics and is probably classified 
in the so-called intermediate or infiltrative stage of the 
disease. In these sections we see what we interpret 
as malignant cells which are small, round, show hyper- 
chromatic nuclei and a very small amount of cytoplasm. 

A month later the fourth section was removed from 
the first actual tumor mass that appeared on the skin. 
This section showed, for the first time, invasion of the 
epidermis. The basal layer is destroyed in many places. 
There is an infiltration of foreign cells throughout the 
lower layers of the dermis. These cells almost com- 
pletely replace the upper portions of the cutis, likewise 
involving somewhat the lower portions. The invading 
cells give a rather regular picture of cells too large for 
inflammatory, yet smaller than the ordinary malignant 
cells. They are, for the most part, round, have large 
irregular nuclei, showing hyperchromatism; here and 
there can be seen pseudo giant cells containing three or 
four nuclei. At this stage we believe we are defi- 
nitely dealing with a tumor showing all the malignant 
characteristics of invasion and destruction. 

Three months later, a section was removed from a 
laryngeal tumor which showed definite infiltration and 
destruction of the nermal architecture with malignant 
looking cells. These were in all characteristics similar 
to those described in the last biopsy. 


The sections removed at the time of autopsy of the 
individual from the skin nodule on the abdominal wall 
and from metastatic lesions within the lung showed 
them to be identical. The lung was invaded in nodular 
formation without, however, the complete destruction 
of the alveolar walls which is usually seen in the ad- 
vancement of malignant growths. This tumor seemed 


rather to infiltrate and widen the interalveolar spaces 
and, in some few instances, to break through them and 
The tumor itself, at this stage, 


fill the alveolar spaces. 
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shows a definite change in its characteristics. The 
cells have become larger, resembling those of a large 
round cell sarcoma. The stroma is a uniform, ex- 
tremely fine reticular network instead of the coarser 
one afforded by the previously invaded organs. The 
cells in general are round, but many are oval in shape. 
The nuclei are enormous in size and constitute almost 
the entire cell. Within the nuclei can be seen one or 
two nucleoli. The chromatin stains extremely deep and 
is grouped in clumps, and mitotic activity is plainly evi- 
dent. The sections from the skin showed a very similar 
picture with almost complete destruction of the lower 
layers of the epidermis and complete replacement of the 
cuticular layers with this tumorous tissue. Occasional 
plasma cells were seen in these tumors, but no eosinophils 
were seen throughout the sections. 

In resumé: an initial lesion was interpreted as an in- 
flammatory one involving the cutis which progressed 
and later involved basilar portions of the epidermis, 
still it appeared more inflammatory than ‘neoplastic in 
nature. Then: a stage occurred in which, with the 
inflammatory cells, there appeared larger round cells 
with many beginning malignant characteristics. This 
lesion in turn progressed to one of frank neoplasia with 
all the characteristics suggestive of such a growth. 


COMMENT 


This case confirms the common opinion, that 
of the diseases primarily affecting the skin, none 
can appear in so many different forms or is mis- 
diagnosed so often as mycosis fungoides. 


Dermatological literature is replete with re- 
ports of cases which began with lesions simu- 
lating psoriasis clinically, but few have con- 
firmed this clinical impression with histologic 
examinations. Fox,24 in 1913, reported a case 
which began as psoriasis and changed in 25 years 
into a typical case of mycosis fungoides. 

Stowers*® reported a case in which the clinical 
picture had varied so much that it had been mis- 
taken for eczema, leprosy, lupus and psoriasis. 
Allgeyer,2° Wolters,2> and Whitfield,?* all de- 
scribe cases of mycosis fungoides which early 
were mistaken for psoriasis. Volckers*® reported 
a case which clinically resembled both psoriasis 
and syphilis. Mannino,®° as early as 1880, re- 
ported a case in which a diffuse psoriasis ap- 
peared during the course of a mycosis fungoides 
eruption (tumor stage). 

The case herein presented resembled psoriasis 
clinically in certain respects, but the classical 
features of a psoriatic eruption were missing and 
the histopathologic features were not compatible 
with psoriasis. 

Regarding the acute flare-up of the skin le- 
sions following the appearance of the inoffensive 
looking lesion on the left eye, which was diag- 
nosed as a stye by a competent ophthalmologist, 
one is reminded of the reports of mycosis fun- 
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goides, which have developed following injury. 
Eller and Rein*! report a case following an in- 
sect bite. The authors mention the possibility 
that the insect bite may have been coincidental 
with the development of the primary mycosis 
fungoides tumor. Probably these original patches 
of mycosis fungoides, which are so often mis- 
diagnosed, are the primary lesions of the disease, 
which Hallopean** described as ‘“‘the chancre of 
this disease” and which Eller and Rein*! men- 
tioned in their excellent article on this subject. 
The same authors quote Audrey** as concluding 
that in mycosis fungoides with a solitary tumor 
appearing on healthy skin, the tumor repre- 
sented the chancre stage of the disease, and 
that one could expect a cure if the primary lesion 
was excised early enough. 

The entire clinical picture in this case changed 
following the appearance of the eye lesion and 
there was a complete transition in the histologic 
structure also, as no longer did the inflamma- 
tory phase predominate, but a neoplastic cycle 
seemed to be developing which changed rapidly, 
and soon presented a typical malignant picture. 

Still another feature of note was the absence 
of any evidence in the blood picture which would 


have created a suspicion of the true nature of 


the early skin lesion. Ketran and Goodman* 
quote Bazin** as early as 1862 as describing the 
most common clinical signs as only cutaneous 
lesions without visceral manifestations or altera- 
tions in the blood picture and in most instances 
presenting no evident involvement of the lym- 
phatic system. Lane and Greenwood“ report 
23.4 per cent of their cases showed abnormal 
blood pictures. A perusal of the literature 
shows, however, that the condition may occur 
with or without changes in the circulating blood 
stream. In the majority of cases abnormalities 
are absent at the onset and develop later in the 
course of the disease. A marked lymphocytic 
deviation sometimes occusé only shortly before 
death. 

No lymphadenitis was noted in our case until 
after the tumefaction occurred on the skin. 
Probably an early biopsy of the glands may 
have shown some changes which would have 
given us a lead during the questionable stage. 
A histologic study of the glands at autopsy re- 
vealed the hyperplastic changes comparable to 
what is generally reported. 

The involvement of the larynx and lungs in 
this case is atypical. Although Minot and 
Isaacs,** in reporting on 477 cases of lympho- 
blastoma, emphasized the importance of abdomi- 
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nal symptoms occurring as an initial complaint 
or early in the disease, these authors include in 
their classification of lymphoblastoma cases of 
lymphatic leukemia, its aleukemic form (pseudo- 
leukemia), lymphoblastoma and Hodgkin’s dis- 
ease. No mention is made of abdominal or other 
visceral complaints in mycosis fungoides. 


The consensus of opinion seems to be that 
mycosis fungoides is a cutaneous disease and the 
visceral complications are extremely rare. Prob- 
ably as a result of more study it will be found 
that associated with the mutation of this malady 
an increase in systemic involvement will be ob- 
served. 


The histopathologic changes are self-evident 
and no effort shall be made to establish either 
the infectious or neoplastic theories of origin. 

Certainly, however, we do not concur with 
Frieboes,** who considered eosinophils to be char- 
acteristic of all stages of the disease. 

It seems the only feature of this paper which 
justified its presentation, if such justification is 
due, is the histopathologic studies which enable 
us to observe the tissue changes concurring with 
the clinical picture. This certainly emphasizes 
the importance of early and frequent biopsies 
and coordination of clinical and histopathologi- 
cal findings. 


SUMMARY 
(1) A case of mycosis fungoides is presented 


showing the clinical and histopathologic find- 
ings from onset of the benign lesions to autopsy. 


(2) Atypical visceral complications were ob- 
served and necessary laboratory tests recorded. 


(3) The mutations are significant because of 
the combined clinical and pathologic studies. 
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DISCUSSION (Abstract) 


Dr. Winston U. Rutledge, Leuisville, Ky.—First, 
there is the importance of taking biopsies. This is espe- 
cially necessary in all chronic skin conditions which resist 
the ordinary therapeutic measures and which are prone 
to recur, for as Dr. Howles has stated, mycosis fun- 
goides may in its early stages simulate psoriasis, para- 
psoriasis, ringworm, syphilis, eczema and even leprosy. 
Because of this clinical mimicry, biopsy study may be 
the only means available for arriving at a correct diag- 
nosis. Again, where a single biopsy gives inconclusive 
information, additional biopsies made simultaneously 
from different lesions, or subsequent ones taken later 
during the progress of the disease, may be of much diag- 
nostic aid. Where it is possible, biopsy studies should 
be made also from any associated enlarged lymph nodes. 

I think that Dr. Howles is wise in not entering into 
the controversy which exists at present regarding the 
etiology of this disease and its classification in the group 
of so-called lymphoblastomas. Much progress has been 
made in recent years along these lines, but a better un- 
derstanding of cellular physiology and pathology will 
have to be achieved before such questions can be settled 
with any degree of finality. 

I feel that the acute fulminating lesions developing 
in the patient’s left orbit, the unusual involvement of 
the larynx and pulmonary tissue, and the absence of 
any outstanding changes in the cellular elements of the 
blood more than justify the presentation of this instruc- 
tive case report. 
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THE NON-OPERATIVE TREATMENT OF 
FRACTURES AND DISLOCATIONS 
OF THE SPINE* 


By Epwarp THomas NEWELL, 
B.S., M.D., F.A.CSS. 
Chattanooga, Tennessee 


During the major part of my experience as a 
fracture surgeon, the diagnosis and treatment of 
frank fractures and dislocations of the spine has 
been quite unsatisfactory. Until recent years 
the entire problem was approached with appre- 
hension. The resultant morbidity and mortality 
in most cases that were subjected to open op- 
eration fully justified such a feeling. 


If patients with fractured spines and dislo- 
cated vertebrae did not die from shock in the 
first few hours, or from high cord paralysis a 
little later, then cystitis, pyelitis, sepsis, exhaus- 
tion and death, in the order named, usually fol- 
lowed in the wake of the severe trauma to cord 
and bone, regardless of the operative procedure 
employed. 

It is a well-known fact that the higher the 
lesion in the cord and the greater its extent, the 
graver the prognosis. 

I am happy to relate that in recent years, due 
to earlier, better and more accurate diagnosis 
and treatment, the prognosis in spinal column 
injuries is more favorable. This has been brought 
about by better elucidation of the histories of 
these cases and by the improved technic of mak- 
ing, taking and interpreting roentgenograms. 

Dislocations and fractures of the spine often 
escape early diagnosis, for unless there is in- 
volvement of the spinal cord there may be no 
early signs or symptoms to attract one’s atten- 
tion to the site of the injury. 

Many patients with dislocations or fractures 
of the spinal column have other serious injuries 
that are easily recognizable which overshadow 
the spinal injury, so that it may be unrecognized 
for days, weeks, and even months. 

Then a kyphosis, a stiff neck or spastic back 
will call attention to the undiagnosed, crushed, 
and dislocated vertebral body. Only by the 
most thorough history and examination at the 
time of the accident with free and unlimited use 
of the x-ray (anterior-posterior and _ lateral 
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views) will these too frequently unrecognized 
conditions be diagnosed. 


I believe it can safely be said that approxi- 
mately 25 per cent of fractures and dislocations 
of the spine are not correctly diagnosed during 
the first week following their occurrence. This 
is not an indictment of the medical profession, 
but rather a humiliating confession that may be 
lessened if the fact be clearly and forcibly brought 
to the attention of traumatic surgeons. Kum- 
mel’s fracture (pathological fracture) is the ex- 
ception. 


Extreme flexion of the neck is one of the chief 
causes of dislocations in the cervical region, and 
is often produced in the simplest manner. 
Bumping one’s car from behind may cause a dis- 
location of one of the cervical vertebrae. Being 
thrown from a car, falling on the head, sudden 
and forcible twisting of the neck, are some of the 
more frequent causes. Direct trauma may pro- 
duce fractures and dislocations, or both. Spon- 
taneous dislocations are due to chronic infections, 
arthritis, infantile paralysis, and so on, and are 
not infrequent. 


“Hangman’s dislocation,” axis on atlas, is the 
most serious of all cervical dislocations. Frac- 
ture-dislocation of the odontoid process with 
pressure on the medulla is also a very serious 
spinal cord and column injury. In this fracture 
dislocation, death may be instantaneous or the 
patient may survive for a few hours. There have 
been very few cases of recovery recorded follow- 
ing the injury. 

Fractures in the lower cervical and upper dor- 
sal regions with cord lesions are less serious. 
Death from these lesions usually results from 
hypostatic pneumonia, while lower down in the 
spinal canal death usually results from infection 
and exhaustion. Large decubitous ulcers fre- 
quently complicate such cases. 


“Miner’s back fracture’ commonly occurs in 
the dorsolumbar region and is caused by coal or 
shale which falls upon the flexed back of the 
miner, jack-knifing him, and producing a forward 
dislocation of the vertebral body. This disloca- 
tion is usually accompanied by a compression 
fracture of the body and may involve the lamina 
or spinous process. 


Flexion fractures most frequently occur where 
the fixed parts of the spinal column join the mo- 
bile portions, cervicothoracic, dorsolumbar, and 
lumbosacral. The first lumbar is the most fre- 
quently involved of all the vertebrae, while the 
twelfth dorsal, the second lumbar, the eleventh 
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dorsal and the fourth lumbar are next in fre- 
quency, in the order named. 


The prognosis and treatment of fracture dislo- 
cations of the spine is dependent upon three es- 
sential factors, as follows: whether the lesion of 
the spine is a simple bone injury, a cord in- 
jury, or a combination of both. Here, as in frac- 
tures of the skull, the seriousness of the case de- 
pends not upon the extent of the bone lesion, but 
upon the extent of the injury to the brain tissue 
and, in this case, to the cord substance. 


Fracture dislocations of the spine without dam- 
age to the cord, if recognized early and properly 
treated, are usually of small consequence, but 
with cord lesion, paralysis and other serious 
complications, they are of grave concern. 

In fracture dislocations of the spine where 
there is a complete transverse lesion of the cord, 
motor and sensory paralysis is complete and usu- 
ally occurs immediately. In partial severance 
of the cord, some muscles are active and some 
sensation is present, paralysis is not so imme- 
diate; and later on knee reflexes will return. 

In transverse severance of the cord, paralysis 
of the bladder and rectum occur. In partial sev- 
erance or where there is pressure due to hemor- 


rhage or bony spicules these organs are usually 
paralyzed, but not always so. Priapism and free 
sweating usually occur in complete cord sever- 
ance. 

The site of the fracture should be readily rec- 
ognized by the loss of sensation in the skin and 


extremities distal to the cord lesion. The Queck- 
enstedt test is of inestimable value in deciding 
whether the spinal canal is blocked, and it is a 
substantial aid in the diagnosis of pressure upon 
the cord whether due to bone or blood clot. 

Having established the diagnosis, the question 
naturally arises of how best to proceed to relieve 
the condition. 

Simple dislocations and fractures in the cervi- 
cal region without cord lesions can be treated 
either by the traction - hyperextension method 
(head halter and weight and cast later) (prefer- 
able method) or by the more drastic procedures 
of Walton and Taylor (immediate manipulation 
with or without anesthetic and the immediate 
application of the cast). These procedures are 
good, but are more dangerous than the gradual 
traction-hyperextension method. 

Some writers say that traction is used only by 
those who do not know the Walton or Taylor 
method or by those afraid to use manipulation. 
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There is a place for both procedures, but nearly 
all cases respond to traction and hyperextension 
where it is properly and promptly applied. Most 
of our cases have been accorded this treatment. 


Traction is the method of choice in fracture 
dislocations of the thoracic and lumbar regions 
along with hyperextension either by the Walton 
frame or some modification. After a few weeks 
the patient is put in a cast and after three to six 
months in a brace for six months or longer. 
Fractures due to gunshot wounds with neurologi- 
cal symptoms usually require open operation. 

Spondylolisthesis and dislocations of the third, 
fourth and fifth lumbar vertebrae are treated by 
traction on both lower extremities, alone or as- 
sociated with manipulation. During manipula- 
tion counter traction is made on shoulders by 
assistants. Some improvement usually follows 
this manipulation, but perfect reduction is not 
the rule. Later a cast must be applied. If pa- 
ralysis is present, immediate application of the 
cast is imperative to prevent large decubitus 
ulcers. 


Most of the cases of fracture dislocation of the 
spine occur in working men, railway and corpora- 
tion employees. The traction - hyperextension 
method has not only reduced the morbidity, but 
has enabled these men to return to their former 
occupations with no or minimum disability. The 
loss to compensation insurance companies has 
been greatly reduced thereby, whereas the earn- 
ing power of the individual has been maintained. 

In the past 28 years we have treated at the 
Newell Clinic 11,143 fractures. Of these there 
were 255 fractures and dislocations of the spine 
(2.3 per cent). The majority were fractures. 
Gunshot fractures are not included. 

In this series there were no deaths in those 
without spinal cord lesions. In those with cord 
lesion, in the cervical region, we had our highest 
death rate. 


SUMMARY AND CONCLUSION 


The treatment of fractures and dislocations of 
the spine is more satisfactory in recent years 
than formerly. This is due to better diagnoses, 
better radiography and to more prompt and bet- 
ter treatment. Many spine injuries are over- 
looked when first examined. Thorough exam- 
inations and repeated x-rays to check the progress 
should be made. 

Our most satisfactory results have been ob- 
tained in pure bone lesions, or where bone trauma 
is complicated by mild cord injuries. Traction 
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and graduated hyperextension are the methods 
of choice in the treatment of these conditions. 
Some cases require more traction and less hyper- 
extension; others vice versa. 


The transverse cord lesion, where grave 
trauma has been done to the cord, offers the 
least hope. Major surgical procedures for accu- 
rate diagnosis and treatment, laminectomies, 
“fixation operations,” are demanded in most of 
the above cases, but the morbidity is still great 
and the mortality is high. Unless there are definite 
signs and symptoms of cord compression or in- 
juries and the Queckenstedt test is positive, it 
is best not to operate. 


There has been a very definite trend away 
from operative procedures in the past few years 
in most cases. Many cases that were subjected 
to laminectomy a few years ago are now treated 
more successfully by traction and hyperexten- 
sion; yet not all of them can be so treated. 


I think Dr. Dandy, of Baltimore, pointed the 
way many years ago to our present day treat- 
ment when he showed conclusively that many 
brain injuries and skull fractures did better with- 
out operation than those operated upon, dis- 
criminative surgery, and so it should be with 
fracture dislocations of the spinal column. 


CASE REPORTS 


Case 1—J. M. F., Jr., a white American, aged 9, No- 
vember 7, 1933, dislocated the second cervical vertebrae 
by a sudden twist of the neck. Pain and stiffness fol- 
lowed. There were no neurological symptoms. The 
treatment was traction-hyperextension for two weeks 
and cast for six weeks. A perfect result was ob- 
tained. 


Case 2—M. D., a white American, aged 34, November 
7, 1933, was injured by a racing ambulance which hit 
the rear bumper of his car. A compression fracture of 
the fifth cervical vertebra followed, with pain and spas- 
ticity, but no neurological symptoms. Treatment was 
hyperextension with traction for three weeks, and plas- 
ter cast for three months. The result was perfect func- 
tion, with no pain. 


Case 3—J. M. P., a white American, aged 25, was 
in an automobile accident October 28, 1936. Disloca- 
tion of the sixth on the seventh cervical vertebra fol- 
lowed, and chip fracture of the seventh cervical vertebra. 
Treatment was traction-hyperextension. There were no 
neurological symptoms. Perfect anatomical and good 
functional results were obtained. The patient is under 
treatment. 


Case 4—R. H., a white American, aged 32, in a rail- 
way accident August 2, 1936, had the right arm cut off 
by the wheel of a box car. He did not notice pain or 
discomfort in the neck or back for two or three weeks. 
There was dislocation of the seventh on the first tho- 
racic vertebra, and fracture of the sixth cervical, also 
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compression fracture on the right side of the second Jum- 
bar vertebra and transverse processes. There was a 
fractured spinous process of the sixth cervical vertebra. 
Hyperextension was used for three weeks, cast for six 
months. The patient is under treatment. So far a 
splendid result has been obtained. There is no pain nor 
discomfort. None of these cervical cases so far have re- 
quired braces after removal of the cast. 


Case 5——R. H. A., a white American, aged 27, on Feb- 
ruary 2, 1934, was crushed in the mines and suffered a 
compression fracture of the first lumbar vertebra. Pa- 
ralysis from the waist down included the bladder and 
rectum. Treatment consisted of hyperextension on a 
modified Walton frame for three weeks. There was 
no improvement in pain or neurological symptoms. 
Operation was undertaken. Laminectomy was done 
with removal of blood clots and a spicule of bone press- 
ing on the cord. Hyperextension in a plaster shell was 
then employed. The end result was almost perfect. 
He drags the right toe a little when he walks. 


Case 6.—R. R., a white American, aged 34, fell from 
a telephone post May 11, 1934, landing on the buttocks. 
There were fractures of the twelfth thoracic vertebra. 
Treatment consisted of hyperextension by padded ten- 
inch sand bag for one month, followed by hyperexten- 
sion in plaster cast for three months. Perfect func- 
tional and anatomical results followed. There were no 
neurological symptoms at any time. He returned to his 
original work. 


Case 7—P.R., a white American, aged 42, on August 
29, 1936, was crushed in the mines by a falling roof with 


Fig. 1, Case 7 
Showing marked lateral dislocation (to the right) of the 
fourth lumbar vertebra on the fifth with the right lateral 
one-fourth and anterior portion of the body of the fifth lum- 
bar vertebra being fractured off. Also fracture of the 
left transverse process of = second and third lumbar ver- 
tebrae. 


“9+ 
x 


Fig. 2, Case 7 


Showing reduction that was obtained by manual manipula- 
tion, under general anesthesia. 


Fig. 3, Case 7 


Showing application of cast. (Patient now walking with a 
cane.) 


lateral dislocation of the fourth on the fifth lumbar 
vertebra and comminuted compression fracture of the 
fifth lumbar. There was paralysis of the bladder, rec- 
tum and extremities below the knees. Manual manipula- 
tion accomplished 85 per cent reduction. Paralysis was 
partially relieved in a week. Paralysis of the bladder 
and rectum was entirely relieved in two and one-half 
weeks. The patient was dismissed with a cast from 
the shoulders to just above the knees. He is greatly 
improved and is still under treatment. 


Case 8—In October, 1926, J. H., a Negro American, 
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aged 32, was run down by a train. There was com- 
plete lateral displacement of the twelfth dorsal on the 
first lumbar. I was unable to replace it under anes- 
thesia. There was a transverse lesion of the cord, with 
complete paralysis below the lesion. He was treated 
on a Bradford frame with extension. He died three 
months later from sepsis and exhaustion. 


Case 9—On September 2, 1936, C. C., a white Amer- 
ican, aged 38, was in an auto accident. He spent one 
night in jail and traveled 150 miles two days later by 
rail before presenting himself for treatment. He did 
not suspect injury to his spine. X-ray revealed compres 
sion fracture of the second lumbar vertebra. The only 
physical signs that the patient had was spastic back in 
the lumbar region. Treatment consisted of hyperexten- 
sion in plaster cast. He was permitted to return to his 
home in Alabama on the tenth day. He walked out, 
said he had no pain, and x-rays showed decided im- 
provement in the compression fracture. He is under 
treatment. 


Case 10.—July 3, 1935, A. B., a white American, aged 
45, was seen. He had been in a recent auto accident. 
He has spondylolisthesis. This may be congenital and 
activated by the injury. Treatment was by manipula- 
tion and traction. There was slight improvement. Later 
a brace was applied. Pain was much less when he was 
last seen. Most cases are congenital and present few 
neurological manifestations. 


DISCUSSION (Abstract) 


Dr. Francis J. Kirby, Baltimore, Md.—Fractures and 
dislocations of the vertebral column call for close, keen 
observation and early care. 

There is probably no class of fractures and dislocations 
which, when not recognized early and properly handled, 
results in such pain, discomfort and unfitness for the pur- 
suit of activities, coupled with indefinite suffering, as 
do lesions of the vertebral column. They are likely to 
remain a source of much concern to the physician. 

Skillful treatment, even in some late cases, has ac- 
complished remarkable results with restoration of func- 
tion and freedom from pain and muscle spasm. 

In fractures and dislocations or both of the bony cov- 
erings of the central nervous system, the brain and the 
spinal cord, the bone injury may be less dangerous than 
the damage to the central nervous system and its ap- 
pendages, which results in prolonged discomfort, pain, 
loss of function from partial or complete paralysis, or 
in death. 

Agreement is general that the essential treatment is 
rest: early rest with the patient in such a position that 
pressure and tension are removed from the injured area, 
and provision is made for mechanical or natural reduc- 
tion and adjustment of fractured surfaces, so that a close 
return to the former anatomical and physiological func- 
tions may result. 

This requires that the head, vertebral column and pel- 
vis be put at rest until nature effects her repairs. If 
dislocation is the main factor, an attempt at reduction 
should be made, whether paralysis is present or not 
(Taylor method). 
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Dislocation or fracture of the cervical spine calls for 
most careful attention and watchfulness both by the 
physician and attendants. These cases should be given 
care without delay. 


X-ray examinations (through the open mouth in cervi- 
cal lesions) both antero-posterior, lateral and oblique 
if necessary, should be made in all cases frequently, espe- 
cially in the lower cervical, dorsal and lumbar regions, 
since lateral views demonstrate a lesion which the antero- 
posterior view does not. 


Mass reflex, or automatic motion as it has been 
called, comes on in two or three weeks and is not an 
evidence of recovery of structures and return to func- 
tion, but rather that function will be long postponed 
or never return. In dorsal vertebrae dislocation, at 
times due to the rebound of the bony thorax, the dis- 
location is reduced but severance of the spinal cord 
occurs. 


In lumbar dislocations owing to the streng fixation 
of parts, reduction is impossible. 


The history of injury, pain in the back at the point 
of injury, partial or complete paralysis below the level 
of injury, are sufficient for diagnosis of fracture in most 
cases. 


The non-operative treatment, which has given the 
best results in the majority of cases, is hyperextension 
of the vertebral column, with due care to the prevention 
of bed sores and irritation. Attention must be given 
the bladder and rectum for the avoidance of sepsis. 


U. J. Mixter has very clearly outlined indications for 
operative and non-operative treatment as follows. Early 
cases with progressive neurologic symptoms should have 
laminectomy. Stationary neurologic symptoms with 
block should have laminectomy. With diminishing neu- 
rologic symptoms, no operation should be done, and 
with no neurologic symptoms, no operation. 


Old cases with increasing signs should have laminec- 
tomy. With stationary or diminishing signs and no 
paralysis, there should be no operation. 


While according to Doub nearly one-half of spine 
fractures are confined to the lower dorsal and upper 
lumbar regions, there is left a large percentage for frac- 
tures and dislocations of the cervical and upper dorsal 
areas. 


Where the spinal cord has been very badly crushed, 
or cut across, the prognosis with any kind of treatment 
is practically hopeless. 


_E. Hauser says that spastic paralysis due to a compres- 
sion myelitis in which an interval has elapsed between 
the time of injury and the development of the paralysis 
can be cured by hyperextension. He cites several cases. 

According to E. Vance, of Australia, dorsiflexion is the 
backbone of treatment of all grave and doubtful cases 
of injuries of the spinal column. Let us adopt it and 
more patients with grave injuries will recover, and the 
less severely injured will be spared disabling kyphosis 
and mechanically weak backs. 


Dr. Newell (closing).—My reason for writing this pa- 
per was to call attention to a rather new approach to a 
problem that in the past has had a very unfavorable 
prognosis, but which is now handled with a great deal 
More satisfaction to the traumatic surgeon and comfort 
to the patient. 
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HERNIATION OR RUPTURE OF THE 
INTERVERTEBRAL DISC 


A REPORT OF TWO CASES* 


By R. F. Staucuter, M.D. 
Norfolk, Virginia 


Since 1911 when Goidthwaite! in this country 
and Middleton and Teachers? in England first 
described rupture and extrusion of the interver- 
tebral disc into the spinal canal very little was 
said about this condition until about 1916. 
Since then there have been several articles writ- 
ten on the subject. 4° 4891011 12 Peet and 
Echols'* gave a very good account of the condi- 
tion and a report of two cases observed at opera- 
tion. Mauric,' in 1933, concluded from a study 
of the literature that many of the cases of en- 
chondromata and Schmidt’s nodules were iden- 
tical. Mixter and Ayer,’® in 1935, reported a 
series of thirty-four cases proven at operation, 
twenty-three of which were in the lumbosacral 
region. From their study they arrived at the 


conclusion that these cases represented a true 
rupture of the annular ligament and a protru- 


sion or herniation of the nucleus pulposus into 
the vertebral canal with pressure against the 
nerve root and the contents of the dura. The 
close cooperation of the orthopedic service and 
the neurosurgical service in patients with seem- 
ingly incurable low back pain with or without 
sciatica produced this remarkable collection of 
cases. Such a cooperation as this represents 
medicine at its best. 


It is the purpose of this paper to present two 
cases which were proven at operation and com- 
pletely relieved of a disability that had been 
designated as permanent. 


REPORT OF CASES 


Mrs. R. D. (N.G.H. 24, 40), a white female, aged 36, 
complained of pain in lower right back and leg since the 
birth of her child eight years before. She had no 
complaint previous to her delivery. Following labor 
she was weak in her right leg and had severe pain 
radiating down this limb for which she had to take 
morphine in large quantities from May until December. 
After December she attempted to walk but still com- 
plained of pain in her right leg at times and a constant 
low backache. She remained weak in the leg for some 
time but this gradually improved. At the time she was 
admitted to the hospital she complained of pain in the 
right leg with a feeling of numbness. At times at 


*Received for publication December 26, 1936. 
*From the Neurological and Neurosurgical Service of the Nor- 
folk General Hospital. 
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night she would have a feeling of pins and needles with 
cramps. She had some difficulty controlling her urine. 

Neurological examination disclosed an over-anxious 
woman who appeared not to be of the neurotic type 
but quite desirous of getting relief, although she had 
been to many physicians. The motor system presented 
a slight foot drop noticeable on walking and a weakness 
of the calf muscles. There was subjective numbness 
in the lower leg in the peroneal distribution with an 
objective diminution in touch and pin prick in the 
right great toe. The reflexes disclosed an absence of the 
right ankle jerk with an increase in the knee jerk on 
the right as compared with the left. There were no 
pathological reflexes. The sympathetic system was 
normal as well as the endocrine. A diagnosis of an 
extradural cord lesion was made and the patient re- 
ferred to the hospital for further study. 


On admission to the hospital, lumbar puncture was 
done which showed an increase in protein as determined 
by the Pandy test. The spinal fluid showed no evi- 
dence of block and the further examination of the fluid 
was negative. In such a case it is my policy to intro- 
duce 5 c. c. of iodized oil into the spinal canal of the 
patient on a tilting table and under the fluoroscope to 
observe the progress of the opaque medium up and 
down the canal. This will disclose any defect that 
may be present, by a filling defect in the column of oil 
or a blockage of its descent. When the defect is found 
a flat plate is taken for permanent record. In this 
case, because of a delay in getting the iodized oil, air 
was used as a contrasting medium. No defect was 
found. The findings were so significant, however, that 
I thought a laminectomy was indicated. The third, 
fourth and fifth lumbar laminae were removed in the 
classical manner and extending around the dura, marked- 
ly compressing it was a fibrocartilagionous protrusion 
at the level of the fourth to fifth lumbar. This was 
removed extradurally and a clamp was introduced into 
the cavity left by the mass, which cavity was found to 
descend into the depth of the intervertebral space. 
A diagnosis was therefore made of a herniated disc. 
Following the operation there was an immediate im- 
provement. When the patient left the hospital there was 
a return of strength in the leg and a loss of all pain, 
the first time in eight years. Follow-up examinations 
have proven that she is entirely relieved. 


Case 2—Mr. W. A. B. (N.G.H. 3884), a 69 year old 
male laborer, was admitted to the Norfolk General 
Hospital on August 3, 1936, with a complaint of pain 
in the lower back radiating down the right leg with 
limitation of motion of the right leg. 


On May 13, 1936, he stepped on a rock while carrying 
a heavy load and fell, striking his right hip and twist- 
ing his back. There was immediate onset of pain in 
the lower back radiating down the right leg. For three 
weeks he was confined to bed, but the pain persisted in 
spite of strapping and radiation of heat. On attempting 
to walk he discovered that bending the leg caused 
severe pain down the course of the sciatic nerve and 
walking up the steps was impossible because of pain. 
He also noticed that straining for a bowel movement 
or coughing or sneezing caused pa‘n to radiate down 
the back of his lez. He had been treated for arthritis. 
His pain and disability continued and the patient was 
referred to me by Dr Mallory Andrews for an opinion. 


Upon examination the patient walked with a cane, 


SOUTHERN MEDICAL JOURNAL 


August 1937 


leaning forward heavily upon the cane. The leg was 
swung in a rotary fashion, the patient being careful 
not to bend it and taking short steps. The pain made 
him rest frequently. A general physical survey dis- 
closed a slight enlargement of the heart with a blood 
pressure of 178/122. There were no murmurs. There 
was a moderate degree of arteriosclerosis. Lungs, ab- 
domen and genitalia were normal. There was extreme 
pain on flexing the right leg and extending it. There 
was pain on deep pressure over the sciatic notch and 
along the sciatic nerve. Flexion and extension of the 
left leg caused no trouble. 

Neurological examination revealed a mentally agitated 
patient willing to accept any treatment that would re- 
lieve his pain. The cranium was negative to _pal- 
pation and auscultation. The cranial nerves were nega- 
tive. The motor system showed the disability described 
above. There was no atrophy, abnormal movement nor 
asynergia. There was weakness in the right leg due to 
splinting of the muscles caused by pain. The sensory 
system disclosed hyperesthesia in the right leg as com- 
pared to the left. This may have been due to the 
mental effect of constant pain. The knee jerk and 
ankle jerk were more active on the right as compared 
with the left. The sympathetic and endocrine systems 
appeared normal. 


A lumbar puncture was done between the fifth 
lumbar and the sacrum. The initial pressure was 170 
mm. of water. There was a good rise and fall on 
coughing and straining. Jugular compression gave a 
steady rise and fall to 300 mm. of water returning to 
170 mm. of water. Coughing and jugular compression 
caused pain to radiate down the right leg. Ten c.c. of 
fluid were removed and the procedure repeated from 
the initial level of 100 mm. of water. There was a 
rapid rise to 250 but the fall returned to 130 to 140 
mm. of water. This was thought to be significant but 
not diagnostic. The laboratory reported a spinal fluid 
protein of 64 mg. with a marked increase in the Pandy 
test. There were 33 cells and a midzone rise in the 
colloidal gold test. The blood and spinal fluid Wasser- 
mann tests were negative. 


Five cubic centimeters of heavy iodized oil was in- 
jected into the subarachnoid space at lumbar 1-2 and 
its descent watched under the fluoroscope. There was 
a constant “nicking-filling-defect” on the right side at 
lumbar 4-5. Spot films were taken showing the defect. 

Following the injection there was a marked increase 
in the pain requiring an increase in the frequency of 
codeine which he had been taking since the Fall. He 
was operated upon on August 27, 1936, under gas and 
ether. (Spinal anesthesia was contemplated because of 
his age and condition). The laminae of the 4-5 lumbar 
vertebrae were removed and the dura rotated to the 
left disclosing a rounded, glistening nodule the size of 
the end of the little finger presenting between the dura 
and the nerve root. The nerve root was displaced, 
congested and swollen. The nodule was removed with 
care to prevent injury to the nerve root and a clamp 
was introduced into the socket whence it came, proving 
its course. The dura was opened and the iodized oil 
evacuated. 


Following the operation there was immediate relief. 
Complete relief of pain did not occur until three weeks 
following operation which allowed time for the neuritis 
to subside. 
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DISCUSSION 


From the operative and pathologic findings 
I am of the opinion that these cases represent 
true rupture of the annulus and extrusion of the 


Fig. 1 
Rounded filling defect resembling tumor outlined by the oil. 


Fig. 2 
Operative sketch of lesion. Note the swollen root with 
displacement. 
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Fig. 3 
Diagrammatic sketch of herniated disc. 


nucleus pulposus. A history of trauma was 
present in both patients. Low backache with 


sciatica-like pain, which was disabling, caused 
both patients to present themselves for treat- 
ment. Reflex changes occurred in the extrem- 
ity in which there was a complaint of pain. 
Muscular atrophy and sensory changes were 
found in the case which had a history extending 
back eight years. Both patients complained of 
pain on sneezing and coughing which radiated 
down the posterior aspect of the leg. Sphincter 
disturbance was present in one patient. On 
lumbar puncture there was an increase in protein 
in both cases with no spinal block. Roentgen 
studies after injection of iodized oil were made 
in one case which demonstrated a typical filling 
defect. Operation upon both cases disclosed 
the lesion and its source. Complete recovery 
followed both operations as was proven by the 
follow-up examinations. 


If a patient is seen with the history that he 
has had a wrenching or twisting of his back in a 
fall or a “jack-knifing”’ of his back which was 
immediately followed by pain in the lower back 
radiating down the leg or legs, and this pain 
has persisted in spite of absolute rest in bed, it 
is well to bear in mind that this patient may 
have a ruptured intervertebral disc. If, how- 
ever, upon repeated examinations one finds that 
the clinical picture changes frequently the pa- 
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tient may have a functional disability. If rest 
in bed completely relieves his complaint and 
motion brings it back, then orthopedic treat- 
ment is indicated. These statements are, of 
course, relative. 


The injection of iodized oil will disclose the 
presence of the defect in every case and laminec- 
tomy should not be contemplated in its absence. 
The technic consists of injecting 5 c.c. of iodized 
oil into the first lumbar interspace and by 
means of the tilt table the oil is observed under 
the fluorscope as it descends to fill the caudal 
sack. The patient is placed in various positions 
as the oil flows back and forth and when the 
defect is seen spot films are taken as a perma- 
nent record. A trained observer is needed, how- 
ever, to determine whether the defect is artifi- 
cial or real. The suggestive history and the 
presence of an increase in protein in the spinal 
fluid is the indication for this study. 


A review of the literature indicates that the 
lumbar spine is the most vulnerable for this 
affliction, 42 cases having been reported. In 
the lumbar spine the 4-5 interspace is the most 
frequent site. Twelve cases have been reported 
in the cervical region. These patients present 


the typical findings and symptomatology of a 


cord tumor. In seven of the eight cases re- 
ported by Mixter a spinal block was demon- 
strated as were the usual spinal fluid findings. 
At operation the lesion presents itself in the 
midline and rotation of the cord by the dentate 
ligament is necessary for its removal. The eight 
cases reported in the literature did not show as 
good a result. as the lumbar cases after opera- 
tion. The reason for this is probably due to 
the defect left in the intervertebral space after 
the extrusion of the disc, or possibly further 
herniation of the remaining disc. A small lesion 
will produce major difficulties in this region. 
Spasticity was a constant finding in these cases. 


There were 27 cases presenting herniation in 
the dorsal region. These cases differed from the 
cervical lesions only in the fact that ataxia was 
a prominent symptom. 


CONCLUSION 


Two cases of herniation of the intervertebral 
disc are presented. The symptomatology and 
findings are similar to those reported in the 
literature. The laboratory and x-ray findings 
are characteristic and diagnostic. Operations 
were performed upon both cases, at which time 
the herniation was demonstrated by introduc- 
ing a clamp into the socket from whence the 
disc had extruded. Subsequent pathological re- 
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ports substantiated the diagnosis. Both cases 
were relieved after operation as reported in the 


follow-up examinations. 
800 Wainwright Building. 
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THE SURGICAL TREATMENT OF LOW 
BACK PAIN AND SCIATICA* 


By K. GHorMtey, M.D. 
and 
Harrison R. Wesson, M.D. 
Rochester, Minnesota 


We have reviewed the cases of all pa- 
tients treated at The Mayo Clinic by op- 
erations designed to produce bony fusion of 
the lumbosacral or sacro-iliac joints, or both, 
and have included in the study those cases 
in which the operation of excision of a 
transverse process was done for relief of sci- 
atic pain. We have not included in this se- 
ries, however, any cases of spondylolisthesis in 
which treatment was by bone graft or fusion 
operations, any cases of tuberculosis or compres- 


*Read in Section on Bone and Joint Surgery, Southern Medical 
Association, Thirtieth Annual Meeting, Baltimore, Maryland, No- 
vember 17-20, 1936. 
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sion fracture of the vertebral bodies, or any neu- 
rosurgical cases. 

This troublesome condition has been treated 
surgically for a good many years. Some of the 
operations reported in this paper were performed 
as far back as 1914; most of them, however, 
have been performed since 1922. That methods 
of handling the condition from the surgical 
standpoint have changed considerably is obvious 
on reviewing these cases. In the earlier cases 
resection of transverse processes was the opera- 
tion most often used. Later, fusions and bone 
grafts to the sacro-iliac joint came into vogue. 
More recently, lumbosacral fusions, either with 
or without fusion of the sacro-iliac joints, have 
been the usual choice of procedure. Table 1 


Table 1 


COMPARISON OF END RESULTS OF OPERATIONS PER- 
FORMED MANY YEARS AGO AND THOSE PER- 
FORMED DURING THE PAST FEW YEARS 
AT THE CLINIC FOR LOW BACK 
PAIN AND SCIATICA 


Percentage of 


Good Results 
Procedure Cases Obtained 
Removal of transverse processes* 14 28.5 
Sacro-iliac fusion* : 7 28.6 
Lumbosacral graft from iliac crest with sacro- 


*Early procedures. 
tProcedure employed in recent years. 


shows the wide difference in end results ob- 
tained following operations performed many 
years ago and those performed in the last few 
years. It is to De hoped that by further im- 
provement in diagnostic as well as surgical meth- 
ods these results may be further improved. 
Certain facts must be obvious to all concerned 
with this problem: (1) If fusion of a joint is to 
relieve pain, that joint must be demonstrated 
to be the underlying cause of the trouble, a fact 
which may be hard to demonstrate. Pathologic 
changes which may cause symptoms in the lum- 
bosacral or sacro-iliac joints ate difficult to study 
because of lack of material. From the studies 
of various investigators, particularly Schmorl 
and his associates, we know that the interverte- 
bral discs may be damaged, or the nucleus pul- 
Posis ruptured or extended either into one or 
the other adjacent vertebral bodies or into the 
spinal canal. Subsequently, fibrosis and atrophy 
of the disc may produce definite narrowing of 
its space, as demonstrated in the roentgenograms. 
With these changes more pressure is exerted on 
the adjoining intervertebral articulations and 
the surfaces of facets become the site of changes 
typical of traumatic arthritis. Such changes may 
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produce symptoms, particularly if repeated strains 
are exerted on the affected part. (2) The op- 
eration must adequately fuse the affected joint 
or joints if it is to produce relief from symptoms. 
(3) Exclusion of all other causative factors 
should be accomplished before operation is at- 
tempted. (4) Operative treatment should not 
be used as a last resort because all other methods 
have failed. Such a reason is not an indication 
and operations performed for this reason alone 
will often lead to an unsatisfactory result. We 
believe this point to be a most important one 
in considering the treatment of these patients. 
Too often the surgeon is more or less driven to 
radical treatment because of the fact that the 
patient has not responded to other types of con- 
servative treatment. Such a procedure may be 
justified, but other indications than this should 
be found before any such surgical procedure is 
adopted. 

Certain criteria for operation in these cases 
may be adopted by various surgeons. As far as 
we are concerned the general indications are as 
follows: (1) persistent low back pain with or 
without sciatica, (2) failure of a fair trial of 
adequate conservative measures, (3) roentgeno- 
graphic changes, such as narrow lumbosacral disc 
or facet changes, or both. (We have been un- 
able to establish any roentgenographic criteria 
to demonstrate changes in the sacro-iliac joint 
which we believe are of much help in deciding 
for or against operation. Positive evidence of 
destructive lesions in these joints may be found, 
fusion may be demonstrated in properly made 
stereoroentgenograms, and arthritic changes and 
para-articular osteitis may all be demonstrated 
at times, but none of these changes can be taken 
as criteria for operation. Roentgenograms should 
be made, but in most instances selection of cases 
for sacro-iliac fusion will be made largely on 
other evidence), (4) negative neurologic findings, 
including lumbar puncture in most cases, (5) 
consistent findings on physical examination, par- 
ticularly areas of tenderness; such patients 
should be examined several times to be sure the 
findings have been consistent, (6) a static type of 
pain, and (7) the patient should be between the 
ages of 20 and 50 years. 

In the selection of cases for operation the im- 
portance of deciding whether or not to fuse the 
lumbosacral as weil as the sacro-iliac joints can- 
not be over-emphasized. We do not believe 
any tests yet available are absolutely reliable 
in determining which joint is involved. If there 
is any doubt about this and operation is elected, 
it is far wiser to fuse both joints rather than 
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run the risk of failure by fusing one or the other 
alone. Our tables showing end results substan- 
tiate this observation. 


Such rules, of course, may not be always fol- 
lowed, yet if they are followed we believe the 
results will be more uniform and satisfactory. 
When conservative measures have not been tried, 
one should first give them a fair trial, if possible, 
before operation is undertaken. It is our custom 
at the clinic in most of these cases to place the 
patient in the hospital for a period of ten days 
to two weeks. During that time the patients are 
on a firm bed with a fracture board and hair 
mattress. Buck’s extension is applied to both 
legs, usually 6 to 8 pounds (2.7 to 3.6 kg.). A 
lumbar sling, counterweighted to support the 
lumbar spine, is applied. Physical therapy is 
usually given daily, baking and massage being 
alternated with diathermy until it can be deter- 
mined which is the most beneficial. 


Usually the patient is uncomfortable during 
the first two or three days of such treatment, 
after which improvement should be looked for. 
If such improvement does not come, epidural in- 
jection may be tried. In a number of cases this 
will relieve the pain more or less completely. If 
complete neurologic investigation has not been 
carried out, including injection of iodized oil 
to rule out avulsion of a disc, it should be done 
at this stage provided no relief has come with 
the treatment already instituted. However, if 
there is improvement which continues after sev- 
eral days, usually from ten days to two weeks, 
the patient should be allowed to get up and he 
should be fitted with a corset or belt. If recur- 
rence of pain comes with resumption of activity, 
and especially walking, we believe that one 
should then consider the advisability of opera- 
tion. If no relief has come within ten days to 
two weeks on such a program it is usually wise 
to postpone any surgical treatment for a period 
of from three to six months and then ask the 
patient to return for reexamination. In some 
instances developments may take place which 
entirely change the clinical picture during such 
an interval. 

We regard static pain as a very suggestive 
aid in the selection of these cases for operation. 
If rest will not relieve the pain, it seems unlikely 
that fixation of a joint will relieve it. In our 
series of 155 cases “static” pain was the pre- 
dominant type of pain in ninety-six cases. 

We have set the age of 50 years as approxi- 
mately the upper limit for operation. We feel 
that the natural changes in the ligaments and 
joints will produce sufficient fixation within a 
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few years after 50 to alleviate symptoms to a 
large extent. In the same way we regard severe 
recurrent backaches in a younger individual as 
most likely to be operative, other indications be- 
ing satisfied. Such individuals, if skeletal 
changes in the rosntgenogram exist, are likely 
to have recurrent episodes of painful backache 
over a period of many years. In this series 
the average age at the time of operation was 33 
years. The average duration of symptoms, how- 
ever, was only 5.5 years. 

The selection of the type of operation must 
of course vary with the surgeon and his indi- 
vidual likes and dislikes. There are several ade- 
quate operations. Differences in the type of op- 
eration are probably important only insofar as 
the individual surgeon’s experience has carried 
him in the use of such an operation. 


In our series of cases two main types of op- 
erative procedure have been used in cases of 
lumbosacral lesions. The first type is that de- 
scribed at the American Medical Association 
meeting in 1933 in which a bone graft is taken 
from the crest of the ilium, after preparing a bed 
for it by denuding the spinous processes and 
laminae of their ligamentous and muscular at- 
tachments and partially resecting the articular 
facet and removing the remaining cartilage from 
the surfaces, or in some instances completely 
resecting the facets; the latter group of cases will 
be discussed more fully later. In the second 
type of operative procedure the same sort of 
preparation of the bed and the use of tibial bone 
grafts, usually placing one on either side and 
packing numerous chips of cancellous bone 
around them, is used. With either of these op- 
erations fusion of one or both sacro-iliac joints 
may be carried out. Both the Smith-Petersen 
and Campbell types of sacro-iliac fusion have 
been used in conjunction with lumbosacral fu- 
sion. 

The first type of operation is adequate when 
one wishes to ankylose only the fifth lumbar 
vertebra to the sacrum. The second type is nec- 
essary when more than the fifth lumbar vertebra 
is to be ankylosed to the sacrum or when a bifid 
sacrum is found necessitating more bony graft 
to obtain contact. 

In the earlier cases of sacro-iliac fusion alone 
a graft from the tibia was used which extended 
from the posterior superior spine to the sacrum. 
Following the report of Smith-Petersen’s opera- 
tion it was used more frequently, and later 
Campbell’s operation was performed in a num- 
ber of cases. The most commonly used, how- 
ever, has been Smith-Petersen’s operation. 
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Postoperative care has been fairly uniform. 
Immediately after operation a scultetus binder 
is applied and the patient is placed on a Bradford 
frame in the prone position. This position is usu- 
ally maintained for a period of twenty-four 
hours, after which a regular turning schedule is 
begun, the patient being turned by nurses and 
orderlies once every six to eight hours. This 
program may have to be varied somewhat to 
suit individual cases, some patients being more 
comfortable on their backs and others more com- 
fortable in the prone position. Such a schedule 
is maintained for five weeks, after which the pa- 
tients are permitted to turn themselves. At the 
end of six weeks they are allowed to sit up with 
a supporting belt or corset, and usually within 
a week they have gained enough strength to 
permit them to go home, but on a very limited 
schedule of activity; usually they are allowed 
up only two to three hours a day for six weeks 
more, but after this they may be permitted to 
gradually resume their normal activity. At the 
end of four months roentgenograms are taken. 
If these show sufficient union between the graft 
and host bone or in the area of sacro-iliac fusion 
the patient is allowed to continue his normal 
activity. At this stage exercises and massage 
to rehabilitate the atrophied and scarred mus- 
cles should be outlined. Swimming and sun 
bathing are most helpful, but if they are not 
available in their stead are prescribed exercises 
to develop the gluteal as well as the erector 
spinae muscles. 

We know that many patients with long-stand- 
ing disability will not be fully recovered at 
the end of four months. That amount of time 
is necessary for fairly good union of the graft 
to take place. Complete union of the graft may 
take longer, in many cases as much time as a 
year elapsing before the maximal amount of new 
bone is produced. After union of the graft or 
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fused joint is fairly complete the process of 
rehabilitation and reestablishment of muscle 
strength may go on for months. It is difficult 
at times to make patients realize the importance 
of this phase and a good deal of encouragement 
on the part of the physician may be necessary. 


The accompanying tables are designed to show 
the results from the various types of operations. 
In Table 2 the results of the combined operation 
of lumbosacral and sacro-iliac fusion have been 
listed. Good results were considered to have 
been obtained when patients regarded themselves 
as entirely free of symptoms referable to the 
lumbosacral or sacro-iliac lesions. Fair results 
were those obtained when the patient showed 
some relief, but still had symptoms. The one 
death in the group was due to pulmonary em- 
bolism in the third week of an otherwise normal 
convalescence. The failure in the case of lum- 
bosacral graft from the iliac crest with Camp- 
bell’s sacro-iliac fusion occurred in a compensa- 
tion case in which the patient was found to have 
avulsion of a disc. 


In Table 3 the results of lumbosacral graft 
are shown, and it might be noted that the two 
types of operation have produced about similar 
results. Tables 4 and 5 show the results of sacro- 
iliac fusion. One may well interpret the lower 
percentage of good results as indicating that in 
some of these cases lumbosacral fusion should 
have been done in addition to sacro-iliac fusion. 
The unsatisfactory results in the older types of 
operation is obvious. The same may be noted 
about resection of transverse processes. 

A compensation neurosis may play an impor- 
tant part in some of the failures, and careful se- 
lection of cases for operation is probably the 
only way to avoid such failures. On the other 
hand, we have obtained some excellent results 
in compensation cases. It is our belief that be- 
fore operation is undertaken in most instances, 


sacro-iliac fusion 


Results 

| | 
| | 
| Good | Fair | Poor | Deed | Unknown 
lel lel. [elels 
Si sia | sis islals 

Lumbosacral graft from iliac crest with Smith-Petersen type of 

. : ; 47 34 72 9 19 2 2 1 2 
Lumbosacral graft from tibia with sacro-iliac fusion be 4 45 3 33 2 22 
Lumbosacral graft from iliac crest with Campbell sacro-iliac fusion 1 1 100 
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Table 3 


RESULTS OF LUMBOSACRAL GRAFT 


Results 
H Good Fair Poor Unknown 
n 3 | a a 
zi sl él sie 
Lumbosacral grafts from iliac crest. 19 11 56.5 3 17 3 17 2 12 
Lumbosacral grafts from tibia 15 10 66 4 27 1 6.6 
Table 4 
RESULTS OF SACRO-ILIAC FUSION 
| | Results 
Good | Fair Poor | Unknown 
| 2 | 
g | w | 5 n rs) | 
| O | & | Oo | & | | 
Smith-Petersen type —.... 36 21 58 8 22 14 2 5.5 
9 5 55 3 33 1 11 
Other types (mostly “strut’’ grafts)... 7 4 29 4 57 1 14 
Table 5 
RESULTS OF RESECTION OF SACRALIZED TRANSVERSE PROCESSES 
| | Results 
| | Good | Fair | Poor | Unknown 
~ | ~ | | — ~ 
| 3 | | 
| a | O | & 


Resection of sacralized transverse processes 
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settlement of all compensation claims should be 
made on a basis of partial or total permanent 
disability. This will place the patient on his 
own, as it were, and give the physician an op- 
portunity to work with him for the best result. 

We have not reviewed our cases in which fas- 
ciotomy was performed because they are too few 
in number and the patients operated upon too 
recently to estimate the real value of the pro- 
cedure. 

Another condition of increasing interest is 
avulsion of the intervertebral disc, and the con- 
dition is undoubtedly present more frequently 
than was previously believed. The use of iodized 
oil as a diagnostic measure will reveal a higher 


percentage of such cases. Whether excision of 
the protruding portion of the disc by laminec- 
tomy alone will cure it is as yet not proven. 

We have resected facets in many of our cases. 
In all but one case lumbosacral fusion has been 
done, either previously or at the same time as 
the removal of the facet. In all but one of these 
cases a good result was obtained. In three cases 
in which resection of facets was done after lum- 
bosacral fusion, the relief of pain has been com- 
plete, which strongly suggests that the facet 
was causing the pain. We feel that the com- 
plete removal of the facet is a difficult procedure. 
There is room for improvement in the technic 
of this operation. 
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SUMMARY AND CONCLUSIONS 


We believe our review of these cases has shown 
that a fairly high percentage of cures can be 
obtained by fusion of the lumbosacral or sacro- 
iliac joints, or both. More accurate diagnostic 
methods are proving of greater help in selecting 
cases for operation. 

In general, patients whose pain is relieved by 
rest are the ones who will be benefited by a fu- 
sion operation. Resection of transverse proc- 
esses of sacralized lumbar or lumbarized sacral 
vertebrae has not in our experience proven to be 
of great benefit. Removal of facets in some 
cases is essential to complete recovery. 


THE TREATMENT OF PROCIDENTIA 
UTERI BY THE VAGINAL ROUTE* 


By Outn S. Corer, M.D., F.A.CS. 
Atlanta, Georgia 


The present treatment of prolapse of the 
uterus, like all progress in the evolution of the 
science of surgery, is the sum of the accumulated 
experience of many years, many countries and 
numerous illustrious names. Vaginal celiotomy, 
because of its safety, was the favorite approach 
prior to the onset of the Lister period, but be- 
cause of its employment when contraindications 
existed and of the impunity with which abdomi- 
nal section could be performed, it fell into unde- 
served disrepute. Gynecology, too, was in the 
hands of the general surgeon, who disdained ob- 
stetrical practice and therefore could not be ex- 
pected to acquire such thorough knowledge of 
the details of the vagino-pelvic anatomy as of 
the intra-abdominal and intra-pelvic regions. 
These he viewed from a good sized abdominal 
incision which could be easily enlarged without 
cutting a hole in the bladder or severing the 
ureters. The pendulum has started again in the 
opposite direction, as evidenced by the trend 
in the current literature, but most cases of uterine 
prolapse are still treated abdominally, although 
the general surgeon is not saying much about it. 
Therefore, an observer at the different clinics 
in this country and abroad is confronted by con- 
flicting practices and the careful student of avail- 
able literature is confused by opposing opinions, 
hot only as to the treatment but also as to the 
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etiology, anatomy and physiology of the struc- 
tures involved and is disturbed by unsound con- 
troversial discussions. 


In uncomplicated prolapse of the uterus of 
the common type, abdominal section is, in our 
opinion, never indicated nor justified except in 
congenital prolapse in virgins or nulliparas or 
as a palliative gesture in child-bearing women 
in whom sterilization is improper or undesirable. 
Congenital prolapse is so uncertain of relief that 
even the unphysiological and unanatomical ab- 
dominal fascial suspension by the Kocher-Mur- 
phy operation or other similar method with or 
without obliteration of the cul-de-sac of Douglas 
by the Moschovitz technic, combined with suit- 
able plastic procedures, is sometimes indicated, 
in spite of the fact that it is attended by a much 
higher morbidity and mortality. Vaginal opera- 
tions for prolapse, in order to be successful, al- 
most always demand that pregnancy be inter- 
dicted, therefore palliative relief is often imper- 
ative in child-bearing women and can best be 
afforded by a combined abdominal suspension 
and plastic operation. It is not within the scope 
of this paper to enumerate the numerous methods 
advocated for uterine displacements in this type 
of patient, but frequent failure of conservative 
measures bears eloquent witness to the efficacy 
of a more radical and direct attack as applied 
to the lesion in women in whom pregnancy and 
labor can be ignored. These two types of pro- 
lapse, if simple retroversion and a relaxed peri- 
neum without prolapse are eliminated, represent 
a small percentage of the total number present- 
ing themselves for treatment, but in them the 
abdominal route must be given precedence even 
though recurrence is not only possible but prob- 
able. Of course, the presence of large tumors 
of the uterus or adnexa or extensive inflamma- 
tory adhesions may make the vaginal approach 
hazardous, under which circumstances another 
technic may be chosen. 


An accurate knowledge of the applied anatomy 
of the pelvis and perineum is of paramount im- 
portance in the correct performance of any op- 
eration, but argument as to the function of dif- 
ferent structural fasciae and muscles is illogical 
and inconclusive. For practical purposes, pro- 
lapse of the uterus is not only prolapse of this or- 
gan itself, but also prolapse or stretching of the 
bladder, rectum, ovaries, ligaments, fasciae, mus- 
cles and so forth of varying degree, therefore the 
treatment must be directed either toward correc- 
tion of the abnormal relationship of these to other 
adjacent organs and tissues with the restoration 
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of normal function, or toward substitution of an 
unanatomical but physiological relationship 
which will tend to correct the abnormal mechan- 
ism. 

According to Prof. Halban, of Vienna, who 
has made elaborate macroscopical and micro- 
scopical studies of the pelvic and perineal re- 
gions, the endopelvic fascia is the chief support 
of the uterus and is particularly strong in the 
sub-cervical, vesico-vaginal and_ recto-vaginal 
layers, but his clinic finally concludes that the 
perineum is the natural barrier to prolapse. In 
opposition to this view, Goff cites the work of 
Tandler and Halban but agrees with the theories 
of Alexandroff and the Manchester group that 
the endopelvic fascia is of value only at its 
reflection from the cervix (transverse cervical 
or cardinal ligaments). He repairs the perineum 
in passing, although he does not believe that 
prolapse is, in any way, dependent upon the in- 
tegrity of the pelvic floor. It is the opinion of 
the essayist that no one or two theories as to the 
mechanism of prolapse will explain the cause 
or simplify the treatment, but that one must 
utilize the structures at hand regardless of the 
term applied. If the endopelvic fasciae, utero- 
pelvic ligament, muscular and fascial planes of 
the bladder, rectum or vagina or any other named 
tissue are well developed, suture them for 
strength, but searching through attenuated tis- 
sues for hidden treasure does not often suc- 
ceed. 


Most authorities agree, however, that proci- 
dentia is a form of hernia, generally due to the 
trauma of labor and that a predisposition to 
the hernia must be present just as the peritoneal 
pouch predisposes to inguinal hernia, and that 
continued deflection of intra-abdominal pressure 
toward the vulvar cleft is the exciting cause. 
After careful study of our series, we are in com- 
plete accord with these views. 


The etiology of prolapse with the exception 
of congenital anomaly lies almost wholly within 
the conduct of labor and as the traumatic cause 
may occur at the first or tenth labor, parity is 
of slight consequence beyond the natural progres- 
sion over a period of years. The age of the 
patient is likewise of little significance in so 
far as the degree of the prolapse is concerned, as 
some women bear children at 16 and others at 
40. The prophylaxis of prolapse is in the do- 
main of obstetrical practice and chance, but we 
are far from the time when all labors will be 
properly conducted and an effete civilization has 
eliminated chance. 
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No apology is offered for the omission of a 
classification for cystocele or rectocele, as the 
grade of each cannot be accurately determined 
by a given formula, but must be interpreted at 
operation. The division of first, second and 
third degree prolapse is likewise arbitrary and 
unsatisfactory in that one frequently merges 
into the other and is largely influenced by the 
extent of the cystocele or rectocele or the pres- 
ence of an enterocele. The treatment, however, 
must in each individual case take due cognizance 
of all the grade of prolapse of the uterus, as well 
as of adjacent organs and structures and the 
importance of each must be correctly evaluated 
in the application of remedial measures. 


As in all lines of surgical endeavor, stereotyped 
principles have no place in the solution of these 
problems, but are of necessity modified and in- 
fluenced by numerous factors, each of which 
must be carefully considered in order to secure 
satisfactory results in a large proportion of cases. 
While fortunately a majority can be cured by a 
carefully performed operation of almost any ac- 
cepted method, yet a critical number yield poor 
results or carry a more disabling lesion than the 
original one. It also would appear that the 
multitudinous operations advised have been un- 
fortunately influenced by the methods in vogue 
in different sections, whether the preceptors are 
general surgeons or gynecologists, the number of 
skillful and well trained obstetricians, the custom 
in many states of midwife practice, the economic 
and industrial status, general type of inhabitants 
in certain areas, and many other factors which 
may, but usually should not, justify employment 
of a particular operation to the exclusion of all 
others. 


B. H. Goff! reports 116 cases with 98.9 per 
cent satisfactory results in the Bissell operation 
of vaginal hysterectomy in which the Ward 
method of cul-de-sac closure is used. The broad 
ligaments are not interposed in his series, but 
judging from the technic advised as well as 
personal observation, no objection can be seen 
to its employment. 

Counselor and Stacy? reported 819 cases of 
prolapse in which 576 vaginal hysterectomies 
were done with 96 plus per cent good or fair re- 
sults, but no mention was made of the exercise of 
any particular care in the closure of the poste- 
rior pouch, nor did the writer note any par- 
ticular emphasis upon its employment at the 
Mayo Clinic. 

The Watkins - Wertheim interposition is de- 
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scribed as the favorite at Johns Hopkins,® Ev- 
erett finding perfect or satisfactory end results 
in 96 per cent, while only 80 per cent were given 
relief by vaginal hysterectomy. Baer and Reis* 
had 91 cases in which the Watkins operation was 
done with 70 per cent satisfactory results. 

Coventry and Moe* cured 98 per cent in 70 
Watkins interposition cases and 84 per cent in 
the Mayo hysterectomies done on 30 cases. All 
recurrences in the latter were in the vaginal 
vault. 

Cattell and Swinton® present 76 out of 100 
interpositions followed up with 84 per cent good 
results after 1 to 10 years. 

Shaw,’ from Manchester, reported 549 cases 
with 96 plus per cent as cured by the .Donald- 
Fothergill-Shaw method, or as it is usually 
termed the Manchester operation, but we must 
confess that we are not impressed by the com- 
paratively simple technic employed and the de- 
ductions advanced as applied to the usual pro- 
lapse seen in our section. The Manchester op- 
eration as practiced by Fothergill and others 
is unbelievably popular in England and English 
statistics, to which reference has been made, are 
almost too good to be true. The deductions 
drawn from these statistical records have not 
been generally accepted in this country and can 
probably be explained by a difference in our in- 
dex of cure and national physical type. It 
seems feasible to us that the Manchester opera- 
tion should be placed in the same category as a 
simple anterior colporrhaphy with pelvic floor 
repair as recommended for milder grades of pro- 
lapse. We are reluctant to barter the apparent 
more positive interposition of the fundus or 
broad ligaments for a procedure which is based 
on the principle of strong para-cervical and para- 
colpial fascia. The argument often advanced 
that the Manchester operation can be done dur- 
ing the child-bearing age is unconvincing, since 
the objective is anteflexion of the uterus, which 
usually necessitates a high amputation of the 
— and is almost synonymous with steriliza- 
ion. 

The treatment of procidentia is preferably by 
the vaginal route and varies with the extent of 
the prolapse. For the simplest type, an anterior 
colporrhaphy with or without amputation of 
the cervix and a careful perineorrhaphy may 
suffice. The bladder may be advanced and, 
if identified, the utero-pubic ligament sep- 
arated and sutured in front of the bladder as an 
adjunct. For the so-called second degree, par- 
ticularly if the cystocele predominates and the 
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uterus is of the proper size, interposition of the 
fundus as recommended by Watkins is the method 
of choice. In the more advanced or the third 
degree, or if it is necessary to remove the uterus 
in the second degree, a vaginal hysterectomy 
with interposition of the united broad ligaments 
by the method of Mayo has given uniformly 
good results. Particular emphasis must be 
placed upon the careful performance of a peri- 
neorrhaphy and posterior colporrhaphy as advo- 
cated by Kelly many years ago and the high liga- 
tion of the sac in enterocele, if present, must 
not be overlooked. The closure of the cul-de- 
sac by suture of the utero-sacral ligaments and 
their fixation to the resected edge of the poste- 
rior vaginal wall as recommended by Ward has 
almost entirely eliminated the vault prolapse 
with rectocele in vaginal hysterectomies. 


The colpocleisis of LeFort, resurrected by 
Neugenbauer and others, also has a definite 
place in the treatment of prolapse in elderly 
women, but its field is greatly restricted. 


The operations of choice in prolapse are the 
modified interposition of Watkins and the modi- 
fied Mayo vaginal hysterectomy based upon the 
same principles, one of which will be found ap- 
plicable in the great majority of cases of proci- 
dentia uteri. While general surgery often bears 
the label of the continental surgeons, whose la- 
borious investigations and detailed descriptions 
are classical within the field of gastric and colon 
resections and anastomoses though often modi- 
fied and improved by American surgeons, gyne- 
cology bears the unmistakable imprint of Ameri- 
can skill and ingenuity as evidenced by the work 
of Sims, Emmett, J. R. Goffe, Watkins, Noble, 
Moore and many other dead as well as living 
gynecologists who have ably contributed to the 
art. These two operations have been developed 
and popularized by the gynecologists of this 
country, but the contributions of Shauta, Wert- 
heim, Mackenrodt and Duhrssen are basic and 
have been accorded international recognition. 


Various supplementary steps which should not 
be considered as surgical entities but as adjuncts 
often account for the difference between success 
and failure. A carefully and skillfully per- 
formed perineorrhaphy is the bulwark in both of 
them; a fixation stitch which attaches the uterine 
cornua to the periosteum just beneath the de- 
scending ramus of the pubis about two centi- 
meters lateral to the urethra on each side should 
never be omitted in the interposition of the fun- 
dus and is often of value when passed through 
the round ligament in the same manner after a 
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vaginal hysterectomy. Kelly’s rectopexy or his 
suture of the fascial bands and the bladder 
sphincter at the neck for incontinence are often 
necessary steps, and indications for either should 
never be overlooked. Ward’s suture of the utero- 
sacral ligaments with closure of the posterior cul- 
de-sac for enterocele and as a fixation maneuver 
in the vaginal hysterectomy is of incalculable 
value, effectively welding the weakest link in 
the Mayo vaginal hysterectomy. 

In practice, we have approached each case 
with a definite plan in mind, but have attempted 
to apply the proper operation to the individual 
rather than the individual to the operation. As 
a general rule, however, the interposition is done 
if the uterus is large enough to fill the hernial 
defect without danger of pressure symptoms and 
no indication for its removal is present, and 
vaginal hysterectomy by the modified Mayo 
technic if the uterus is atrophic or other indica- 
tions for hysterectomy present themselves. The 
uterine fundus is always anchored to the resist- 
ant tissues beneath the descending rami of the 
pubes in the interposition and Ward’s method 
or a modification is invariably used in the clos- 
ure of the cul-de-sac in the vaginal hysterectomy. 
Of the cases in our series, 52 have been care- 
fully examined after a period of 2 to 15 years 
with the findings depicted in the slides. We 
have not resorted to questionnaires in that an 
individual patient often cannot accurately de- 
scribe a recurrence in so far as a good result is 
concerned. 


Nowhere in gynecology is careful attention to 
detail and infinite patience in the application 
of postoperative treatment of more importance 
than in the treatment of procidentia uteri. Ac- 
curate approximation of tissue and meticulous 
care is the price of success. 


SUMMARY 


(1) Vaginal hysterectomy with interposition 
of the broad ligaments (modified Mayo opera- 
tion) or transposition of the fundus (modified 
Watkins operation) are applicable to most cases 
of second and third degree prolapse of the 
uterus. 

(2) Abdominal fixation and fascial suspen- 
sions with the proper plastic procedures, includ- 
ing obliteration of the cul-de-sac of Douglas 
with sterilization, if necessary, are reserved and 
recommended for congenital prolapse as seen in 
virgins and nulliparas because of abnormal weak 
structures. 


(3) A round ligament suspension and utero- 
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sacral plication with suitable plastic operations 
are best for women in the child-bearing period 
notwithstanding frequent recurrence. 


(4) A well performed perineorrhaphy is the 
most important link in the chain of repair and 
should be supplemented by any necessary steps 
in order to preserve proper function of the pelvic 
floor. 
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DISCUSSION (Abstract) 


Dr. Guy L. Hunner, Baltimore, Md.—I think we all 
agree with Dr. Cofer in the general principles enunciated 
for the selection of those patients who should be op- 
erated upon by the vaginal approach. Most of us also 
agree that too many women with uncomplicated proci- 
dentia are still being subjected to the more hazardous 
and more depleting abdominal operation. As a rule, 
it is best for the individual patient to have that opera- 
tion which the surgeon in charge can do best, but it is 
unfortunate for these procidentia cases as a class that 
many surgeons without special training in pelvic work 
are still accepting them for the more dangerous and 
less effective abdominal operation. 

After enumerating the various conditions which re- 
quire special consideration, such as enterocele and pro- 
lapse in virgins and nullipara, preservation of the child- 
bearing function, and the presence of tumors and in- 
flammatory processes, Dr. Cofer has properly limited 
the discussion to the best methods of treating proci- 
dentia uteri by the vaginal route. Shall this be by one 
of the colpocleisis methods similar to Le Fort’s opera- 
tion, by an exaggerated general repair as in the Donald- 
Fothergill or Manchester operation, by one of the inter- 
position or transposition methods like the Wertheim- 
Watkins operation, or by vaginal hysterectomy ? 

I always have a feeling of futility in entering such a 
discussion. The conditions vary so greatly in different 
patients that one soon learns that there is no standard 
best method of approach. We plan an operation for 
the individual patient and finish with an entirely dif- 
ferent procedure. It is only experience that teaches us 
how best to cut our cloth, and to sew it together again, 
in a manner to give the patient the best result. One oF 
two points learned in a fairly limited experience may 
help some of those just entering in this work. 
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It is well for the beginner to remember that the 
bladder, the rectum, and the pouch of Douglas form 
three potential hydraulic bags, and that an hydraulic 
bag is a powerful ram for the slow, insinuating separa- 
tion of parts. No matter how carefully we coapt the 
various uterine ligaments to form our inner line of 
defense, and how skillfully we build up our second line 
of defense with the levators and the muscles and fascia 
forming the perineal body, we are inviting future trouble 
if we have not given our chief attention to the elimina- 
tion of the dynamic effects of the three potential hy- 
draulic bags. 

In closing the interposition operation the vesico- 
uterine segment of the peritoneum should carefully be 
isolated and attached by two or three plain catgut su- 
tures in a transverse line across the upper posterior face 
of the uterus. Then when we close the anterior col- 
porrhaphy incision across the anterior face of the uterus 
the first two interrupted No. 2 chromic catgut sutures 
should carefully include the Strong musculo-fascial tis- 
sues immediately beneath the symphysis pubis. Hence- 
forth the bladder does its distending within the abdomi- 
nal cavity and not downward through the vestibule re- 
gion. 

If rectocele has been a feature of the prolapsus I like 
a modification of the operation of the late A. B. Spald- 
ing, of San Francisco (J.A.M.A., 79:706, 1922). Carry 
the large oval denudation of the posterior vaginal wall 
well up against the posterior cervix so as to have easy 
access to the uterosacral ligaments. Before closing 
the posterior colporrhaphy incision with interrupted 
chromic catgut sutures do away with the rectal pouch 
by passing a fine silk or linen suture, first through the 
left uterosacral, then through the muscular coat and 
into the submucosa of the anterior left rectal wall just 
above the internal sphincter, go across the rectum and 
pick up the muscles and submucosa on the right wall and 
finish by carrying the suture through the right utero- 
sacral ligament. Before tying this a second suture is 
passed in like manner, beginning slightly farther back on 
the tissues of the uterosacral and crossing the lower 
rectum at a plane slightly higher than the first suture. 
These two buried permanent sutures are then tied, the 
one last placed being tied first. We have thus done 
away with the air bag which otherwise tends to work 
through the posterior colporrhaphy repair. 

Both Moschowitz (Surg., Gyn. & Obst., 15:7, 1912) 
and Ward (J.A.M.A., 79:709, 1922) have emphasized 
the frequency (previously unrecognized) of enterocele, 
and Ward shows how easily the hernia of Douglas’ sac is 
recognized if we but keep it in mind, and how to extir- 
pate the sac either when it occurs alone or in association 
with rectocele. If enterocele occurs with rectocele the 
pouch of Douglas should be excised before doing the 
high fixation of the rectum. If hysterectomy is indi- 
cated the uterus is first removed, thus simplifying the 
exposure and removal of the enterocele sac and the 
identification of the uterosacrals, to which the rectocele 
sac (if present) is fixed before approximation of the 
uterosacrals. 


In the vaginal hysterectomy operation I find it help- 
ful when tying and cutting across each of the major liga- 
ments of the uterus to leave the ends of the ligature 
material long, and, for identification, to place a clamp 
on the end of each. Then in closing the peritoneum with 
4 purse string of plain catgut the round ligaments, the 
broad ligaments (cardinal ligaments), and the, utero- 
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sacrals are incorporated. Finally, with a chromic cat- 
gut all the ligaments are brought together with a second 
reinforcing purse string, and the long ends of this are 
used to drag forward the focal point until its tissues 
are caught in one or two of the first interrupted chromic 
sutures closing the anterior colporrhaphy wound just 
beneath the symphysis. This lifts the bladder to a high 
position. 


In the past two years I have had two cases of proci- 
dentia accompanied by very unusual conditions. 


A patient with a profound mental depression had 
spent several months in a psychiatric hospital. Pelvic 
examination revealed a mass protruding about 10 centi- 
meters beyond the vulva and composed of thickened 
vaginal walls. At the apex of this mass the greatly en- 
larged cervix showed multiple retention cysts, many 
of these showing gray and yellow contents. The portio- 
vaginalis of the cervix was much elongated, and the fun- 
dus, slightly larger than normal, apparently was being 
held fairly high in the pelvis by its ligaments. 

A month after the correction of this physical de- 
formity by a vaginal hysterectomy the patient read the 
newspaper and showed a lively interest in details of her 
home life. A year later she seemed entirely normal 
mentally, optimistic and happy. 

The second patient received her injuries during a for- 
ceps delivery of her first child. In addition to a wide 
separation of the symphysis pubis, and complete proci- 
dentia of the genitalia and bladder, this patient had a 
large vesicovaginal fistula and complete destruction of 
the ureth- The impossibility of restoring a function- 
ing uret’r. made it imperative that we provide some 
method of caring for the patient’s incontinence, which 
represented the most serious aspect of her deformity. 
She weighed 267 pounds, having lost 91 pounds by diet- 
ing for the previous six months. The obesity made the 
prospects of a uretero-sigmoid anastomosis by the Cof- 
fey method an unattractive procedure, so I decided on 
vaginal removal of the prolapsed pelvic organs, vagina 
and bladder, and implantation of the ureters into the 
anterior rectal wall by the vaginal route. This was 
done on May 16, 1935, and at my request the patient 
returned for observation on February 27, 1936, when 
we found that both ureters were functioning actively and 
urine gathered through the rectal speculum from each 
ureter showed only an occasional leukocyte. The two- 
hour intravenous ’phthalein test, the urine being collected 
through the anus, showed: first hour, 300 c. c., 40 per 
cent; second hour, 175 c. c., 15 per cent. 


Dr. John W. Turner, Atlanta, Ga.—Prolapse always 
indicates that the uterosacral ligaments and the cardinal 
ligaments in the bases of the broad ligaments have been 
torn or stretched. The associated rectocele and cysto- 
cele indicate injury to the pelvic floor. 

The injuries permitting prolapse to develop occur 
during labor. What particular feature associated with 
childbearing can produce an injury or overstretching 
of the uterosacral, so-called cardinal, and uterovesical 
ligaments ? During normal labor the longitudinal 
uterine fibers pull the lower segment upward and push 
the child downward and so the head passes through the 
cervical canal which keeps its relative level in the 
pelvis. Even a large child does not cause overstretch- 
ing of these ligaments. Passing between their medial 
ends, the tendency would be to push these ends out- 
ward and to shorten rather than overstretch the utero- 
sacral and cardinal ligaments. There is a pernicious 
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habit which is fortunately becoming more and more 
infrequent, namely, the practice of having a patient 
use her abdominal muscles during labor. In spite of 
the knowledge that no possible good can be secured by 
permitting a patient to use the abdominal muscles be- 
fore complete dilatation of the cervix has been ob- 
tained, the attendant nurses constantly exhort the pa- 
tient to “bear down.” The entire force of the abdominal 
muscles tends to drive the uterus downward. The round 
ligaments afford only a stabilizing and balancing effect. 
The uterosacral and cardinal ligaments are the only 
structures holding the uterus in its place and affording 
resistance to the downward push of the abdominal 
muscles. It is no marvel that they are torn or over- 
stretched. It would be interesting to question all pa- 
tients suffering from prolapse of the uterus in regard 
to the birth weight of their babies and in regard to 
their “bearing down.” It is probable that all cases 
would have exerted their abdominal muscles during the 
first stage and that the baby’s birth weight has not 
played a prominent part in the production of the pro- 
lapse. 

The bony pelvic ring offers greater resistance to a 
large head preventing descent of the uterus and head 
in these cases, while the uterus carrying a small child 
would meet less resistance at the pelvic brim and so 
would be pushed sufficiently low to cause tearing of 
the uterosacral and cardinal ligaments. 


The problems of repair of prolapse are the same 
whether the patient is in the childbearing age or has 
passed the menopauze. In the first group less liberty 
in the use of the available material is permitted. The 
childbearing function must be preserved. Here we 
may use the advancement of the bladder with high su- 
ture of the uterovesical ligament and anterior colpor- 
rhaphy with excision of redundant vaginal mucosa 
combined with shortening of cardinal ligaments and re- 
pair of perineum. A cervix infected or otherwise dis- 
eased should be amputated or treated by cauterization. 
It should be remembered, however, as Dr. Cofer has 
stated, that a high amputation of the cervix virtually 
prohibits childbearing. In the second group the in- 
terposition of the fundus of the uterus below the bladder, 
combined with the procedures mentioned above which 
may be used when the function of pregnancy is to be 
preserved, will give good results. If there are indica- 
tions for the removal of the uterus, the cul-de-sac should 
be obliterated by the Ward method of suturinz the 
uterosacral ligaments together. The suture of the utero- 
sacral ligaments in the method advocated by Ward is 
a distinct and valuable contribution to the technic of 
repair in prolapse. 


Dr. Cofer (closing) —Fifty-two cases out of 96 in a ten- 
year period are reported as having been critically exam- 
ined by me, and in none was a complete failure found, 
though it was necessary to do the recommended vaginal 
hysterectomy in one case in which a Watkins interposi- 
tion without the fixation stitch had been done. In the 
interposition operation, there were two partial anatom- 
ical failures and four partial symptomatic failures and 
strange to say, the most pronounced anatomical failure, 
a prolapse of the fundus, grade two, had produced no 
symptoms though operation had been done six years 
prior to the examination. A persistent cystitis seems 
to be the predominating symptom and a prolapsing 
fundus is the weak point anatomically. However, I 
feel that proper selection of cases and careful anchoring 
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of the fundus will almost entirely eliminate both symp- 
tomatic and anatomic failures in this operation. 


The vaginal vault prolapse with a shortened vagina 
is the weak point in the modified Mayo vaginal hyster- 
ectomy which can be largely, if not entirely, corrected 
by careful technic and the use of the Ward method 
of cul-de-sac closure. 

There will always be a few failures in these operations, 
as well as in any surgical procedure, but the advantages 
so far overbalance any possible disadvantages that, in 
my opinion, no careful gynecologist would deny their 
usefulness. 


ROENTGEN RAY THERAPY IN FIBROUS 
ANKYLOSIS OF THE JAW* 


By A. R. MacKenzirg, M.D. 
Huntington, West Virginia 


In 1923 I treated successfully my first case 
of fibrous ankylosis of the jaw with roentgen ray 
therapy. My findings were reported to our local 
medical society, the Cabell County Medical So- 
ciety of Huntington, West Virginia, the following 
year. During the period, from 1923 to 1936, 
I have had 29 cases which have been treated 
with roentgen ray therapy, with only one partial 
failure. Since 1923 I have made a_ diligent 
search of the literature, but so far have found 
no reference to the use of this agent in the 
treatment of fibrous ankylosis of the jaw. As to 
sex, my patients have been about equally di- 
vided, 16 males and 13 females. Eight of this 
series were bilateral, and 21 were unilateral. In 
all of those having bilateral involvement there 
was a history of pre-existing infection in the ton- 
sils with extensive soft part infection. In those 
having unilateral involvement there was a his- 
tory of a pre-existing infection from carious 
teeth with surgical interference previous to x-ray 
therapy, and in nearly all of these cases a nerve 
block was used. Before coming under my ob- 
servation, the period of duration was from 3 
months to 3 years. Ages ranged from 9 years to 
34. I must admit that I have carefully selected 
those which I have treated and within the scope 
of this paper are included only those of the 
articular type, fibrous and non-bony in nature. 
Nor has there been included any case of scarring 
of the cheek or myositis. In one case of this 
series there was a pre-existing Albers-Schonders 
disease (marble bones) which the patient did not 
realize existed and which was only picked up 


*Read in Section on Radiology. Southern Medical Association, 
Thirtieth Annua] Meeting, Baltimore, Maryland, November 17-20, 
1936. 
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in general routine examination and had been of 
no inconvenience to the patient until a carious 
tooth was extracted with a unilateral ankylosis 
on the left side, which, in my opinion, was only 
a coincidence. In all of these cases a careful 
radiographic examination was made and there 
was apparently no bone involvement. The con- 
dylar surface and the glenoid cavity were found 
to be smooth and regular, and there existed no 
deformity of the neck of the condyle. There was 
one case of an old multiple fracture with painful 
unilateral involvement. In this series surgical 
intervention was used in five cases with only 
partial, or no definite, improvement. I must ad- 
mit, however, that the surgery in these cases was 
not always of the highest order. It is not my 
purpose to burden you with the anatomical struc- 
ture of the temporo-mandibular joint. 


In the extra-articular type the condition is 
usually due to injuries to the coronoid process or 
to myositis. The latter may occur from a num- 
ber of causes: (1) abscess due to osteomyelitis 
or dental infection, (2) gumma due to syphilis, 
(3) presence of an infected impacted third mo- 
lar, or (4) any condition which interferes with 
the muscles of mastication and tends to produce 
fibrosis upon healing. The following types of 
infections may be considered as causative fac- 
tors: pyemia following septicemia, otitis media, 
osteomyelitis, periostitis, and in some cases gon- 
orrhea and metastatic malignancy. 


In the specific etiology of this series the causa- 
tive factor appears to have been definitely infec- 
tious, either from an infected throat with exten- 
sion, or from infected teeth, aggravated by trau- 
matism (either surgical or from movements of 
the joint in which considerable pressure was ex- 
erted upon the structures of the joint in an effort 
to masticate solid food in the presence of an in- 
flammatory process). 

The only partial failure that I have experi- 
enced was a case, occurring two years after sur- 
gical intervention, of osteomyelitis of the lower 
maxilla with no bony involvement of the joint, 
but associated with an apparent fibrous ankylo- 
sis. While the result has not been entirely sat- 
isfactory to date, it is too early for final report. 
Although the patient has definitely improved 
with SO per cent restoration of function, allowing 
him to protrude his tongue and masticate his 
food, and to take sufficient nourishment for his 
body maintenance, I am not yet entirely satis- 
fied with the end result because he has not*had 
a complete restoration of function, nor has he 
been able to open his mouth completely. This 
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has been more or less of a disappointment to me 
because of the results I have obtained in the 
other cases. 


In every case I have endeavored to rule out 
bony ankylosis and myositis, which I am free to 
admit are at times very difficult to differentiate, 
even for a skilled diagnostician. In all of these 
cases there was apparently a normal symmetry 
of both sides of the face and little or no pain 
elicited by examination or movement. A cer- 
tain amount of imaginary pain probably was in- 
duced by the development of a mild psychosis 
with an inferiority complex, which was pro- 
nounced in a number of individuals after a cer- 
tain length of time, due to their inability to open 
their mouths. 


I am not bringing to you this method as a 
definite one of choice, nor to the exclusion of a 
surgical method which will in many cases be nec- 
essary. But I am drawing to your attention a 
useful method, which, in my opinion, should be 
tried, especially when in doubt of the diagnosis, 
before any surgical method is adopted. It can- 
not be definitely proven in all my cases that we 
were dealing with a fibrous ankylosis. I have 
proof for only 5 cases in this series where there 
was found at operation a predominance of fibrous 
tissue in and about the joint in amounts far 
above that normally found. However, it seems 
reasonable to assume that the same conditions 
existed in the other patients, since the same his- 
tory, symptoms and signs were presented. Even 
in cases of less than three months duration, the 
question in my mind is, “what would have been 
the ultimate result if they had not been treated?” 
It has been our policy in the treatment of those 
cases where symptoms had existed at least three 
months and in which a bony ankylosis or myo- 
sitis can be excluded, to give our patient the 
benefit of the doubt with immediate roentgen 
ray therapy, because we have everything to gain 
and nothing to lose, and no permanent damage 
can be done. If for no other reason than the 
cosmetic effect and the possible complete normal 
restoration of function, this simple method 
should at least be tried. Moreover, surgical in- 
tervention, from reports, is not always entirely 
satisfactory. 

In conclusion, may I hold your attention a 
few moments longer to cite brief details of the 
most striking case in this series, and the first re- 
ported. 

Mr. G. B., age 32, a white man, gave a history of 


no importance except that he had had a chronic throat 
infection for 9 years before he came under my obser- 
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vation. He had had peritonsillar abscesses evacuted 
and drainage established 19 times, because he refused 
to have his tonsils removed. Three months after his 
last drainage for a peritcnsillar abscess the patient 
noticed that he could no longer open his mouth suffi- 
ciently to introduce the handle of a spoon so that it 
would pass between his teeth. His condition became 
progressively worse, and he developed an acute arthritis. 
He was then referred to me by a local orthopedic sur- 
geon for general radiographic examination, which re- 
vealed arthritis of a knee, ankle, elbow, wrist, and cer- 
vical spine. He held his neck rigid and was taking %4 
to % grain of morphine every 3 hours, with little or 
no relief from his pain. He had developed an inferiority 
complex to such an extent that he would no longer 
eat at the same table with his family. The patient 
had been subjected to every known mechanical and 
surgical method, by practically every surgeon in the 
city, which included forcible attempts to insert chisels 
with leverage between the teeth under deep anesthesia. 
The last operation performed on him consisted of cutting 
down on the joints, resecting the scar tissue in and 
about the joint, with an accidental nicking of Stenson’s 
duct on the left side, resulting in a fistulous opening to 
the outer cheek with marked excoriation of the tissues. 
The joint was so thoroughly dissected loose that he 
was told by the surgeon, when the dressings were re- 
moved, “to keep his chin up so that it would not 
drop.” But having his bandages removed for the last 
time, he found, much to his surprise, that he had com- 
plete occlusion, his jaws being solidly locked so as to 
prevent the insertion of even a razor blade between the 
teeth. Six months after the onset, in hysterical despera- 
tion, after this last masterful piece of surgery, in a fit 
of maniacal excitement he knocked out two of his 
front teeth with a hammer. and nail so that he could 
use a glass tube to suck thin soups and milk for his 
existence. In this condition he lived for two and one- 
half years before coming to see me. 


Because of this man’s pitiful condition, I was moved 
to practice empirical medicine, against my better judg- 
ment. I felt that if we could cut down with roentgen 
ray treatment the local infection in his tonsillar tissue, 
we could probably relieve his general arthritis. This 
was doubtless a far-fetched hit-or-miss method, of which 
I must confess I was more or less ashamed. But it 
was a revelation to me, when 3 weeks after one ordi- 
nary so-called subintensive dose of roentgen ray he 
walked into my office with his mouth half open. 
This was a great relief to the individual after three 
years of suffering. 


I returned him then to a nose and throat man for 
removal of his tonsils. The nose and throat specialist, 
who was bitterly opposed to roentgen ray therapy in 
any form, told the patient after removing his tonsils 
that he certainly hoped he would never get another case 
which had had x-ray therapy on the tonsils because 
he had never seen so much scar tissue in an individual’s 
throat, which he said was produced by the x-ray, over- 
looking the fact that for each time an abscess was 
opened scar tissue formation followed. After the re- 
moval of his tonsils, two more doses of x-ray were 
given. Following this, the infection completely cleared 
up and after 13 years he has had no recurrence. He 
has gained in weight, has had no return of joint symp- 
toms, and is apparently again in normal health. 
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Technic.—Formerly the treatment given con- 
sisted of 140 kv., 5 ma., 5 mm. aluminum filter, 
suitable cone to cover field, 16 cm. distance, 
This was practically equivalent 


15-20 minutes. 
to 350 R. 

Later, I employed 200 kv., 0.25 mm., copper 
filter, 50 cm. distance, suitable cone, 350 roent- 
gens, average number of treatments given 2-5, 
time interval from ten days to two weeks. 


The results were almost the same, and in my 
opinion there was no material difference between 
the two technics. 


SUMMARY 


(1) Roentgen ray can be used successfully 
in the treatment of selected cases of fibrous anky- 
losis of the jaw. 


(2) The use of roentgen ray therapy in fibrous 
ankylosis of the jaw is not herewith advocated 
as a substitute for surgical intervention, but is 
recommended as a method of primary choice for 
the following reasons: (a) scar tissue formation 
resulting from surgical operation, especially 
marked in certain individuals, and (b) the suc- 
cessful results obtained in the treatment of this 
series of 29 cases. 


(3)The results obtained in the treatment of 
fibrous ankylosis of the jaw are equally com- 
parable to and as successful as those obtained 
in selected cases of fibroids of the uterus, and 
also keloids. 


955 Fourth Avenue 


DISCUSSION (Abstract) 


Dr. Max Kahn, Baltimore, Md—Dr. MacKenzie’s 
results show that fibrous ankylosis of the jaw which 
heretofore has largely been treated by heat, manipu- 
lation, massage and by surgical intervention, will in 
many cases yield to irradiation. My experience in 
treating painful joints with irradiation is also encourag- 
ing. The patients referred for x-ray therapy had pain- 
ful joints due either to subdeltoid bursitis, arthritis, frac- 
tures in or about the joints, or due to some undeter- 
mined cause frequently called neuritis. Clinically and 
symptomatically the majority of the patients improve, 
the pain is lessened or completely disappears and they 
are better able to move the joint. The underlying 
pathologic condition in the majority of the cases treated 
remains, but in the subdeltoid bursitis there may be 
absorption of the bursa. I should like to report briefly 
a case of a very painful shoulder joint following 4 
comminuted fracture of the outer third of the clavicle. 
The patient was a woman over 70 years of age. Six 
weeks following the fracture there was displacement 
of a large fragment at right angle, with bony union. 
Surgical removal of the fragment was considered inad- 
visable, although pain prevented the patient from 
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sleeping. She was treated by deep irradiation once a 
week for 6 weeks, receiving 20 r at a treatment, and 
her pain completely disappeared. It is now over three 
months and there has been no recurrence of pain. 

I feel that irradiation is a useful measure in many 
cases of painful joints, either with or without ankylosis, 
and should be used more frequently in conjunction with 
other forms of treatment or alone as the case may 
require. 


DRAINAGE AS A FACTOR IN THE TREAT- 
MENT OF LOBAR PNEUMONIA* 


By Coney H. Sanrorp, M.D., F.A.C.P. 
Memphis, Tennessee 


That the treatment of lobar pneumonia is one 
of the unsolved medical problems is attested to 
by the fact that the mortality rate has not been 
materially reduced. Yandell Henderson and his 
co-authors,! in commenting on the subject, state 
that the organisms involved in lobar pneumonia 
are as well known as those of typhoid fever and 
diphtheria; that the same methods of bacteri- 
ology and serology have been applied by as able 
investigators, but that while the mortality rate 
of such diseases as typhoid and diphtheria has 
declined to a very small figure that of lobar 
pneumonia has remained essentially unchanged. 
They believe that there are factors involved in 
pneumonia which are not applicable in other 
infectious diseases; that those factors are occlu- 
sion of an infected organ and lack of drainage. 


Recent advances in our knowledge of the path- 
ogenesis of lobar pneumonia and the physiology 
of the respiratory tract enable us to compre- 
hend the rationale of drainage as an effective 
method of treatment of that disease. 


The work of Pruden and Northrup in 1889, 
of Silfast in 1899, of Hildebrandt, Rosenthal, 
Barthel and others has been quoted by Coryllos 
and Birnbaum? and Wadsworth.* They estab- 
lished the fact that the mucosa of the lower 
portion of the trachea, the bronchi, the bronchi- 
oles and the alveoli is normally sterile. Sterility 
is maintained by a number of factors as follows: 
(1) the action of the ciliated epithelium; (2) 
bactericidal qualities of mucus; (3) phagocy- 
tosis; (4) the cough reflex; (5) respiratory 
movement; and (6) peristaltic action of the air 
passages. Henderson* found that peristaltic 
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waves, beginning in the alveoli and progressing 
rhythmically toward the trachea, occur in the 
normal man at the rate of one wave every seven 
or eight minutes. As a result of the combined 
action of these factors it has been said that the 
lungs normally are the best drained organs of 
the body. 

In view of the above if we concede that the 
organisms causing lobar pneumonia gain entrance 
to the lungs through the air passages then it 
must follow that infection is preceded by some- 
thing which lowers the resistance of the respira- 
tory tract against invasion. As a matter of 
fact in order to produce pneumonia experimen- 
tally in a previously healthy dog it is usually 
necessary to depress respiratory movement gen- 
erally accomplished by administering large doses 
of barbiturates prior to insufflation of the infec- 
tious agent. 


Blake and Cecil® have proven conclusively 
that the portal of entry of the pneumococcus in 
producing lobar pneumonia is the air passages. 
By injecting virulent pneumococci into the tra- 
chea of monkeys they were able to produce the 
disease which was analogous in all essential fea- 
tures to that in man. They found also that after 
intratracheal injections septicemia occasionally 
occurred in monkeys which never developed 
pneumonia, indicating that septicemia may oc- 
cur from invasion of the blood stream in the 
walls of the trachea or bronchi. They found, 
further, that after injecting virulent pneumococci 
subcutaneously and intravenously septicemia 
developed, but not in a single instance did pneu- 
monia result. 


It was also demonstrated by Blake and Cecil® 
that the disease begins at the hilus and extends 
progressively toward the periphery of the lobe. 
When the disease is in the stage of engorgement 
at the hilus, the periphery is normal; red hepat- 
ization near the hilus is accompanied by en- 
gorgement at the periphery; gray hepatiza- 
tion near the hilus, red hepatization at the 
periphery and when resolution occurs at the 
hilus, the periphery is still in the stage of gray 
hepatization. It was their opinion that the 
infection spread from the hilus by way of the 
interstitial framework and the lymphatic sys- 
tem. 

There are many facts which indicate that lo- 
bar pneumonia is primarily a pneumococcic lobar 
atelectasis. It has already been said that infec- 
tion reaches the lung by way of the air passages 
and that the disease begins at the hilus and ex- 
tends progressively toward the periphery. I 
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should like to discuss the remaining evidences 
under the following headings: (1) the specificity 
of the etiologic organism; (2) the physical signs 
of early lobar pneumonia; (3) the size of the 
involved lobe; (4) roentgenologic evidence; and 
(5) miscellaneous. 

Does it not seem more than mere coincidence 
that in essentially all cases of lobar pneumonia 
the pneumococcus is the etiologic agent, while 
bronchopneumonia is produced by a multiplicity 
of organisms? The pneumococcus produces a 
very thick, tenacious exudate, rich in fibrin, 
which is capable of plugging a large bronchus, 
especially since the lumen of the bronchus has 
already been narrowed by inflammatory infiltra- 
tion and edema. On the other hand, the strep- 
tococcus and other organisms commonly respon- 
sible for bronchopneumonia cause a thin type of 
exudate which may be capable of blocking bron- 
chioles and smaller bronchi, but is rarely capable 
of occluding a large bronchus. 

The physical signs of early lobar pneumonia 
are essentially the same as those of atelectasis. 
In the first twenty-four hours or so of lobar 
pneumonia we usually observe increased respira- 
tory rate, limitation of motion on the affected 
side, decreased tactile fremitus, dullness on per- 
cussion and diminished breath sounds over the 
involved lobe. Indeed, in many instances these 
findings persist throughout the course of the 
disease. It is only later that we are able to 
elicit tubular breathing, which we are prone to 
call the characteristic auscultatory finding of 
lobar pneumonia. 

Contrary to the former teachings of patholo- 
gists, the involved lobe in lobar pneumonia is 
smaller than norma]. When the thorax is opened 
at necropsy, the normal, air-containing lung tis- 
sue collapses, but the consolidated, pneumonic 
lobe retains its premortem size. By campari- 
son, therefore, this gives the impression that the 
diseased lobe is larger than normal. If, how- 
ever, prior to opening the thorax the trachea 
be ligated to prevent collapse of the normal lung 
tissue, it will be seen that the involved lobe is 
actually smaller than normal. This has been 
demonstrated by Coryllos and Birnbaum,’ also 
by Van Allen and Wu,’ the latter ascribing the 
smaller size of the pneumonic lobe to an increase 
in elastic tension. 

Roentgenologic study indicates not only that 
the involved lobe is smaller than normal, but 
also shows a striking similarity between lobar 
pneumonia and lobar atelectasis in that, con- 


SOUTHERN MEDICAL JOURNAL 


August 1937 


trary to previous belief, the diaphragm is ele- 
vated on the affected side or the mediastinal 
structures are displaced toward the affected 
side, or both. It seems that in children, in 
whom the mediastinal structures are labile, the 
heart and trachea are displaced toward the in- 
volved side, whereas in adults, in whom the medi- 
astinum is more or less fixed, the decrease in lung 
volume is compensated for by elevation of the 
diaphragm on the affected side. Wu* found in 
40 consecutive cases of lobar pneumonia, mostly 
adults, that five showed displacement of the 
heart and trachea toward the affected side and 
in 22 the diaphragm was elevated on the affected 
side. McNeil, MacGregor and Alexander,’ in 
discussing pneumonia in children, ascribed the 
displacement of the heart to traction exercised 
by shrinkage due to partial collapse of the af- 
fected lung, aided by push of the sound lung, 
which is frequently distended by compensatory 
emphysema. Graeser, Wu and Robertson!” re- 
ported that 18 of 29 cases of lobar pneumonia in 
which the diaphragm could be visualized showed 
an elevation on the affected side and that in 
the other 11 cases the diaphragm was obscured 
by fluid or dense consolidation so that it could 
not be stated whether or not there was elevation 
later in the disease. I have failed to find an 
authentic report of depression of the diaphragm 
on the affected side or displacement of the heart 
and trachea away from the affected side in un- 
complicated lobar pneumonia. 


Coryllos and Birnbaum? enumerate the fol- 
lowing additional indications that lobar pneumo- 
nia is primarily a pneumococcic lobar atelectasis: 
(1) the lobar distribution of lobar pneumonia; 
(2) the more frequent localization in the inferior 
lobes, especially the right; (3) the sudden onset 
of the disease; (4) the relationship between 
“colds” and the development of pneumonia; (5) 
the atypical, abortive and delayed forms; (6) 
the crisis, which cannot be explained by immu- 
nologic factors alone. 

Regarding the treatment of lobar pneumonia, 
it makes no material difference whether or not 
we subscribe to the theory that the disease is 
primarily a pneumococcic atelectasis; the fact 
remains that pneumonia is an infection of lung 
tissue. When there is a localized area of tissue 
infected, regardless of whether it is bone, sub- 
cutaneous tissue or lung tissue, the indication 
for treatment is drainage. When a natural route 
of drainage is available, it seems logical that the 
natural route should be selected. Nature has 
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made adequate provision for drainage of the re- 
spiratory tract, as previously pointed out. 


It is a well known fact that the usual treat- 
ment of lobar pneumonia, in my own locality 
at least, combats nature’s own efforts to pro- 
mote drainage. As a rule the patient is permit- 
ted to assume the position in bed that he pre- 
fers, which is usually with the affected side 
downward; he is given opiates freely, which de- 
press respiration and cough, nature’s most ef- 
fective measures for drainage; the chest is en- 
circled with mustard plasters, antiphlogistine, 
pneumonia jackets, which further embarrass res- 
piration. 

The method of treatment advocated was first 
called to my attention in connection with post- 
operative pneumonia. It is now fairly generally 
conceded that postoperative pneumonia is pri- 
marily atelectasis: that during prolonged and 
profound anesthesia mucus is inspired, occlud- 
ing a bronchus. If this occluding substance, 
which contains pathogenic organisms, is allowed 
to remain in the bronchus the functionless, atel- 
ectatic lobe becomes infected and postoperative 
pneumonia ensues. It has been shown by Yan- 
dell Henderson'! and others that if carbon di- 
oxide in oxygen is administered at the end of 
anesthesia, the incidence of postoperative pneu- 
monia is markedly reduced. 

Furthermore, it has been the experience of 
many of us that a most effective method of 
treating postoperative pneumonia consists of 
withholding, in so far as possible, opiates and 
other respiratory depressants; keeping the pa- 
tient on the unaffected side, thereby soliciting 
the aid of gravity in promoting drainage; and 
the administration of carbon dioxide in oxygen 
by inhalation at frequent intervals for the pur- 
pose of stimulating respiration and cough. Us- 
ing this method of treatment it is amazing how 
frequently the fever and all other symptoms sub- 
side within a few hours. 


In advocating this method of treatment for 
lobar pneumonia it would seem, perhaps, that one 
must assume the correctness of the theory of 
atelectasis as the initial factor in the pathogene- 
sis. This is not entirely true, however, since 
a large part of the inflammatory process in pneu- 
monia involves the lining of the bronchi, bron- 
chioles and alveoli—discharging its exudate into 
the alr passages themselves—and it seems plaus- 
ible that the removal of this excessive amount 
of infectious material would lessen the extent 
of invasion of interstitial tissue. It is admitted 
that, as pointed out by Blake and Cecil,® the 
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disease spreads partly through the lymph spaces 
in the interstitial tissue of the lung from the 
hilus to the periphery and complete, immediate 
drainage by way of the air passages of this in- 
terstitial tissue is impossible. The same might 
be said, however, of an extensive and deep sub- 
cutaneous abscess. After incision, the surround- 
ing inflamed and infected tissue does not drain 
completely and immediately, but it is more 
likely to drain eventually if it has a portal of 
exit than if it had none. Furthermore, the ex- 
tension of pneumonia from the hilus to the pe- 
riphery is probably not alone in the lymph spaces 
in the interstitial tissue, but also by direct exten- 
sion along the lining of the air passages. It is 
hardly conceivable that the infection would 
spread from pharynx to trachea, thence to bron- 
chus and at that point extend solely by way of 
the interstitial tissue. 


The effect of this method of treatment is, ob- 
viously, more or less inversely proportionate to 
the duration of the disease at the time treatment 
is instituted. It has been my experience that 
pneumonia is frequently aborted when treatment 
is begun in the first twenty-four to forty-eight 
hours of the disease. The longer the disease 
exists, the more extensive pulmonary cellulitis 
becomes and, incidentally, the more likely septi- 
cemia is to develop. 

If pneumococcic septicemia complicates pneu- 
monia, the only argument for drainage as a 
method of treatment has been well expressed by 
Scott!? in discussing septicemia in general. He 
said: 

“The most important principle in the treatment of 
septicemia is the eradication or exclusion from the circu- 
lation of all foci that are reinfecting the blood.” 

A discussion of drainage in the treatment of 
lobar pneumonia would not be complete without 
a few words about bronchoscopy. It is not my 
impression that bronchoscopic aspiration is nec- 
essary or desirable in all cases of lobar pneu- 
monia. However, in those patients whose lungs 
fill up with an excessive amount of exudate in 
spite of all efforts, and who are on the verge of 
“drowning in their own secretions,” there is no 
doubt that bronchoscopic aspiration, repeated 
every eight hours if necessary, is often life sav- 
ing. I am thoroughly convinced that a few of 


my private patients who survived would have 
succumbed had it not been for that procedure. 
It should be emphasized that in the hands of a 
skillful bronchoscopist the operation can be per- 
formed in a very short time, with no shock and 
very littie discomfort to the patient. 
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My favorable experience with this method of 
treatment in a small series of private patients 
made it seem desirable to try it out on a larger 
number. With that in view, the method was 
used exclusively on all adult cases of lobar pneu- 
monia admitted to the John Gaston Hospital 
from April 15, 1935, to April 15, 1936. A more 
complete description of the technic of treatment 
and a detailed report of the year’s experimental 
work will be published elsewhere. Briefly, how- 
ever, 309 cases comprise the series. These cases 
were unselected; every adult case of lobar pneu- 
monia admitted to the hospital was included. 
Of the 309 cases, 76 died, making a mortality 
rate of 24.6 per cent. 


For purposes of comparison, the records of all 
adult cases of lobar pneumonia in the Memphis 
General Hospital, the predecessor of the John 
Gaston Hospital, for a period of ten years, from 
1925 to 1934, inclusive, were reviewed. The 
lowest mortality rate of any year was 26.6 per 
cent; the highest, 36.6 per cent; the average, 
31.3 per cent. 

At first thought, it seems that the reduction 
in mortality rate was rather small. It is my 
impression, however, that the results are more 
real than apparent for the following reasons: 
(1) The work was carried out in a charity hos- 
pital; most of the patients were Negroes; all 
were underprivileged individuals; many suffered 
from syphilis, anemia, malnutrition and other 
complications. The above also applied in pre- 
vious years, the records of which we are com- 
paring with those of the experiment, but, I think, 
these factors would limit the degree of favorable 
results of any form of treatment for practically 
any disease selected for experimental study. (2) 
For the most part the wards were crowded, the 
nursing staff was inadequate and it was a phys- 
ical impossibility for us to carry out the treat- 
ment as effectively as we should have liked. (3) 
The average duration of illness on admission, 
that is, before treatment was instituted, was four 
and one-half days. It has been stated above 
that the treatment, to be most effective, should 
be instituted in the early stages of the disease. 
(4) Forty and one-half per cent of the cases 
were infected with Types II and III pneumo- 
cocci, indicating a rather virulent type of in- 
fection. (5) The percentage of septicemia was 
greater than for any of the previous years, 22 
per cent. For the most part, this meant septi- 
cemia on admission, since blood cultures were 
obtained as soon as possible after the patient en- 
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tered the hospital and the initial culture was 
positive in practically all cases with septicemia, 


SUMMARY 


(1) The physiology of the respiratory tract, 
as pertains to normal drainage, is reviewed. 


(2) The pathogenesis of lobar pneumonia, 
with evidences pointing toward its being prima- 
rily a pneumococcic lobar atelectasis, is dis- 
cussed. 


(3) A method of treatment, designed to give 
drainage to infected lung tissue, consisting of 
keeping the patient on the unaffected side, with- 
holding opiates and other respiratory depres- 
sants and administering carbon dioxide in oxy- 
gen for the purpose of stimulating respiration and 
cough, is advocated. 


(4) A brief synopsis of the results of treat- 
ment of 309 cases by this method is given. 
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DISCUSSION (Abstract) 


Dr. John Minor, Washington, D. C.—While it is my 
firm conviction that the further advance in the control 
of pneumonia will be along serologic lines; and further 
steps in this direction are being taken slowly but steadily, 
especially since the differentiation of many types of 
pneumococcus has become possible following the work 
of Cooper and others, any procedure which deals with 
the problem from a new angle and holds out hope of 
lowered mortality merits our serious attention. In the 
past ten years the two most discussed non-specific meas- 
ures have been oxygen therapy and artificial pneumo- 
thorax. The results obtained by their use go far to 
strengthen the opinion that the hope of the future lies 
in specific therapy; that while such methods have 
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their place, they cannot, from the evidence so far ad- 
duced in considerable series of cases, be shown materially 
to modify the mortality from pneumonia. 


The question of pathogenesis is an important one, 
and though it is true that Blake and Cecil showed that 
in monkeys the disease usually began at the hilus, spread- 
ing thence to the periphery, it has long been believed, 
and recently been convincingly shown by Graeser, Wu 
and Robertson, that the process begins sometimes at 
the hilus, sometimes at the periphery, and occasionally 
in between. The theory of lobar atelectasis as the pre- 
cipitating cause in lobar pneumonia has failed to receive 
confirmation since the early work of Coryllos, Hender- 
son et al., and recently Robertson, Coggeshall and Ter- 
rell brought out evidence strongly contradicting this 
theory and finding no evidence of bronchial plugging 
with atelectasis, in experimental pneumonia; and it is 
interesting to note that though an early report from the 
New Haven group gave a mortality of 7 per cent in 
one series treated on the theory of relief of atelectasis 
and hyperventilation, no later similar reports have come 
from this clinic. 


It would seem difficult to accept the concept of lobar 
pneumonia as a cellulitis of the lung, or to compare it 
with a localized abscess or pus collection elsewhere in 
the body. Pathologically, the striking features of lobar 
pneumonia are the presence of large amounts of fibrin 
in the exudate, and the fact that the alveolar and bron- 
chiolar walls are rarely importantly involved and rap- 
idly return to an entirely normal state after resolution 
is complete. As a pathologist says: “While it must be 
admitted that the pneumococcus is capable of producing 
a suppurative and necrosing process (in lobar pneu- 
monia) it is probable that this is a rare event.” 


With regard to the comparison between lobar and 
bronchopneumonia, it must be remembered that Type 
III pneumococcus is a much more frequent cause of 
bronchopneumonia than either Type I or Type II, 
though the secretion it produces is notably the most 
viscid and tenacious produced by any type of pneumo- 
coccus. 


While it is doubtless true that the presence of mucous 
plugs in bronchi does produce a certain amount of atel- 
ectasis in lobar pneumonia, and their removal has been 
known to lessen dyspnea in some cases, it seems to me 
very doubtful that the element of drainage can play any 
part in recovery from lobar pneumonia: the fibrinous 
secretion characteristic of this infection is not capable 
of drainage: it is dry and rather solid; and unchanged 
physical signs with roentgen ray evidence of continuing 
consolidation persist regularly from one to three days 
following a crisis: the important absorption takes place 
through the lymphatics. 


Postoperative pneumonia represents commonly, not 
one, but one of several conditions, for example, massive 
collapse, bronchopneumonia from the aspiration of in- 
fected material, embolic pneumonia, infarction, or the 
flare-up of a pre-existing bronchial or mucous membrane 
infection. It is probable that a considerable proportion 
of those which clear up rapidly fall in the group of 
atelectases, and these, as we all know, have fairly defi- 
nite physical signs and x-ray appearances and respond 
remarkably to measures directed to the relief of atelec- 
tasis. The other groups, it seems to me, run the course 
which one would expect from their etiology and pa- 
thology. Donald King showed in a controlled series at 
the Massachusetts General Hospital no reduction in mor- 
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tality or morbidity in cases treated postoperatively with 
carbon dioxide inhalations. 


Van Allen and Wu explained the elevation of the dia- 
phragm on the affected side by an increase in the elas- 
ticity of the lung due to dilated capillaries and intersti- 
tial inflammatory fluids and cells; atelectasis is not 
necessary to explain the relatively slight shifts which oc- 
cur. 


I should like to ask Dr. Sanford whether in the treat- 
ment of these patients he used a tent or inhalators; also, 
on what indications and in what dosage opiates were 
used, if at all. I must say that I am in entire agree- 
ment as to the general tendency to the overuse of opiates 
in pneumonia: the doses are likely to be too large, too 
frequently repeated, and used in too routine a way. It 
is surprising how much can be accomplished in relieving 
without narcotizing the patient using doses of morphia 
as small as 1/12 or 1/16 of a grain, repeated as judg- 
ment indicates: except for the relief of pain, chest 
swathes and adhesive strapping are in my experience 
not helpful. 


In conclusion, I would say that I sincerely admire 
Dr. Sanford’s effort to apply and evaluate a new method 
in the treatment of lobar pneumonia, but that I find it 
difficult to give an equal importance with him to the 
role of atelectasis; that there seems to me to be strong 
evidence both against this theory and against the effec- 
tiveness of hyperventilation and bronchoscopy, except 
in carefully selected cases. It would be interesting and 
worth while to run a considerable series treated, when 
possible, within the first forty-eight hours of the dis- 
ease, with suitable controls not so treated. It seems to 
me, while no possible adjuvant should be neglected, 
no path of possible aid left unexplored, that the en- 
deavor most likely to result in real diminution in the 
still dreadful mortality from lobar pneumonia is the 
organization of methods and means in many localities 
for the obtaining of serum, the typing of all pneumonias, 
and the training of the practitioner in the technic and 
indications for the use of serum. We are still a long way 
from success, but there are truly encouraging signs and 
specific therapy on the basis of humoral immunity seems 
to me the hope of the future. 


Dr. Henry M. Thomas, Jr., Baltimore, Md.—The pa- 
per which has just been presented by Dr. Sanford raises 
extremely interesting and important considerations in 
regard to the treatment of lobar pneumonia. The fig- 
ures which Dr. Sanford gives are really very impressive. 
Under his form of drainage therapy, the mortality for a 
large number of cases was slightly lower than the lowest 
figures during the previous ten years in the same hos- 
pital. As the author himself says, this is not conclusive 
but quite suggestive. We are all familiar with the tre- 
mendous variation in mortality figures of lobar pneu- 
monia from year to year and from locality to locality. 
No lasting conclusions, therefore, can be drawn from 
any series which represents only a relatively short period 
of trial. 

The drainage method is in no way competing with 
other methods of treating lobar pneumonia. The author 
does not ask us to give up serum therapy in appropriate 
cases, nor does he close the door for future advances 
in chemotherapy. On the other hand, Dr. Sanford is 
performing an extremely valuable service by pointing 
out the need for consideration of general measures which 
apply to the treatment of every case of lobar pneumonia, 
no matter how early or how late the patient may be 
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seen, no matter which type of organism is responsible, 
whether the patient is treated at home or on the medi- 
cal service of a hospital especially fitted for all the 
complicated requirements of modern serum therapy. 

I had an interesting experience as “pneumonia spe- 
cialist” in the Army during the Great War. This meant 
that after a few months of training at the Rockefeller 
Institute I was entrusted with all the serum treatment 
of Type I pneumonia cases at Camp Meade. Our mor- 
tality in the first fifty cases so treated was 6 per cent; 
and of the three cases who died, one had an enormous 
tuberculous cavity, one had been operated upon for 
empyema before the serum treatment was begun, and 
the third died several weeks later of streptococcus men- 
ingitis. If results such as these could be obtained in 
general practice in all types of pneumococcus lobar pneu- 
monia, there would be no need for Dr. Sanford’s work; 
but, on the other hand, it is only too clear that serum 
therapy is limited to specific types, must be administered 
early, and only by trained individuals. Even under 
these conditions, it is an extremely expensive form of 
therapy. 

I am very much interested in Dr. Sanford’s methods 
and results, and I shall watch with great interest the 
continuation of this work during the next few years. 


Dr. Sanford (closing) —In answer to Dr. Minor’s 
questions, carbon dioxide and oxygen gas were ad- 
ministered by inhalators exclusively. Opiates were 
used only in those cases in which rather severe pleu- 
ritic pain was present. All except about 3 or 4 per 
cent of our patients were reasonably comfortable with- 
out opiates. The usual dose, when given, was 1/8 of 
a grain of morphine and was repeated as infrequently 
as practicable, in several instances not repeated at all. 

The purpose of this paper is not to belittle the use 
of serum or any other agent or method of treatment 
which offers some hope of reducing the mortality rate 
of lobar pneumonia. Its purpose, rather, is to present 
for your consideration a method of treatment which, 
to the author, seems logical and rational and which, 
in his experience, has proven to be of benefit. 


CHRONIC CARBON MONOXIDE ANOXE- 
MIA: CLINICAL SYNDROMES* 


By Harvey G. Beck, M.D. 
Baltimore, Maryland 


The object of this paper is not to discuss the 
immediate effects of acute carbon monoxide poi- 
soning as the incidence and the nature of this 


condition'* are well known; but to con- 
sider the more remote effects of acute poisoning 
and the effects of chronic poisoning produced by 
frequent and prolonged periods of exposure to 
sublethal amounts, and to describe some of the 
characteristic syndromes. 


The subject of chronic carbon monoxide poi- 
soning has not received much attention in this 


*Read in General Clinical Session, Southern Medical Associa- 
tion, Thirtieth Annual Meeting, Baltimore, Maryland, November 
17-20, 1936 
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country, although it has been freely discussed 
in foreign countries. Until recently a doubt pre- 
vailed as to the actual existence of chronic car- 
bon monoxide poisoning. This was based on the 
assumption that long exposure to a low concen- 
tration was harmless. However, Sayers and 
Yant* proved conclusively that the symptoms 
and after-effects of a given blood saturation will 
be more severe if there has been a long exposure 
to a low concentration than if there has been a 
short exposure to a high concentration. This 
observation firmly established chronic carbon 
monoxide poisoning as a definite clinical entity. 


In order to interpret properly the symptoms of 
chronic carbon monoxide poisoning, a brief re- 
view of the underlying pathologic changes as they 
occur in the blood and bodily tissues is essential. 

The injurious effects of carbon monoxide are 
not directly due to the gas, which in itself is non- 
toxic, but to an anoxemia which is produced by 
replacement of the oxygen in the hemoglobin 
molecule by carbon monoxide for which it has a 
great affinity. Hence the term ‘“anoxemia” 
would seem preferable to “poisoning.” Unless 
the exposure is prolonged or frequently repeated, 
no morphological changes occur in the blood, 
the symptoms being confined to those of oxygen 
deprivation, and differ in no respect from anoxe- 
mia from any other cause. However, if exposure 
to the gas is frequent or prolonged, a relative 
polycythemia frequently develops with an in- 
crease in the hemoglobin content of the blood, 
probably the effect of a compensatory mechan- 
ism. 

Gerbist observed in dogs, and Williams and 
Smith’ in rats daily exposed to sublethal amounts 
of carbon monoxide an increase in red cells and 
hemoglobin. A slight fragility of red cells occurred 
in rats, but only after gassing for more than 200 
consecutive days, a condition which in rare in- 
stances leads to severe anemia. Either anemia 
or polycythemia was found to occur in soldiers 
suffering from chronic carbon monoxide anoxe- 
mia, as well as in civilians exposed to the gas 
in certain industrial pursuits. No diagnostically 
significant changes seem to occur in the white 
cells. 


PATHOLOGIC ANATOMY 


Organs whose functions depend on a rich blood 
supply such as the central nervous system and 
the heart muscle naturally suffer first from the 
effects of anoxemia; and the lesions produced 
are found most abundant in these structures, 
though all the organs may become involved. The 
nature and extent of the lesions depend largely 


all 
: 
Hes 
ag a 
tte 


Vol. 30 No.8 


upon the amount of gas inhaled, the frequency 
and duration of exposure, and to some extent 
upon the admixture of other noxious gases or 
vapors. The lesions are primarily vascular, and 
consist of venous and arterial congestion with 
perivascular infiltration and tendency to edema. 
Hemorrhages are common and occur in practi- 
cally every organ. Nutritive disturbances of the 
vessel walls are followed by degenerative 
changes resulting in some instances in arterial 
spasm, thrombosis and gangrene. The hemor- 
rhages vary in size from small petechiae to frank 
hemorrhages. Fatal cases of hemoptysis and 
epistaxis have been reported; and bleeding from 
the stomach, intestines and kidneys has een 
clinically observed; while hemorrhagic areas 
have been found in the myocardium, spleen and 
other organs at autopsy. The most damaging 
hemorrhages occur in the brain and meninges. 
There is a special predilection for the basal gan- 
glia. As a result of these hemorrhages and peri- 
vascular infiltration, focal softening occurs with 
cystic degeneration and the formation of fibrous 
tissue. 

Similar lesions are generally found in the 
spinal cord and its membranes. Cerebrospinal 
syndromes vary according to the character and 
location of the lesion, as well as the extent and 
duration, and express themselves in the form 
of convulsions, somnolence, hemiplegia, paraple- 
gia, tetany, chorea, encephalitis, multiple scle- 
rosis, aphasia, optic neuritis, and a variety of 
functional nervous and mental disorders. 

In the heart, symptoms of coronary throm- 
bosis, angina pectoris, heart block, and myo- 
cardial insufficiency may be produced; in the 
lungs, bronchitis, asthma and emphysema; in the 
gastro - intestinal tract, glossitis, gastritis, ulcer 
syndrome, constipation or diarrhea, cardiospasm, 
pylorospasm, enterospasm and anospasm; in the 
urogenital tract, occasional albuminuria, glyco- 
suria, hematuria and vesicle tenesmus, as well as 
uterine bleeding, abortion and sterility in the fe- 
male, and loss of libido and potentia in the male. 

DISCUSSION OF CLINICAL SYNDROMES 

As a result of careful clinical investigation in 
a series of 114 consecutive cases of chronic car- 
bon monoxide anoxemia studied, I have found a 
classification into the following groups practical: 

(1) Simple anoxemia 
(2) Hematologic 
(3) Cerebrospinal 
(4) Cardiovascular 
(5) Respiratory 
(6) Gastro-intestinal 
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SIMPLE ANOXEMIC SYNDROME 


This group is represented by the acute cases 
of asphyxiation and the milder chronic forms 
which terminate in recovery without any delayed 
or residual manifestations. The symptoms are 
limited to those resulting from oxygen depriva- 
tion, namely: headache, vertigo, paresthesia, 
stupor, dullness, yawning, dyspnea, palpitation, 
tremor, flushing, anorexia, nausea, vomiting, 
weakness, ataxia, myalgia, neuralgia, and so on. 
This anoxemic syndrome naturally forms an in- 
tegral part of all the other syndromes to be de- 
scribed later. 

The following family group is typical of the 
anoxemic syndrome: 


Mr. and Mrs. P., of West Virginia, exhibited practically 
all of the symptoms enumerated: weakness, vertigo and 
a staggering gait being the most outspoken. Vertigo 
subsided and gait appeared normal on the third day 
of their stay at the clinic. Personal history revealed 
that they cooked and heated their home with natural 
gas, using open heaters not connected with flues. Their 
son, aged 3, slept in a room with gas burning all 
night. He was sickly, pale, lethargic, too weak to play, 
and vomited every second or third day. The baby, 
aged 1 year, who slept with the parents, suffered in a 
similar manner. Five canaries in one of the gas-heated 
rooms stopped singing when the cold weather set in, 
refused food, became shaggy and died. (Canaries were 
formerly used to detect dangerous amounts of the gas, 
as birds succumb more readily than human beings.) 
After the installation of proper heating appliances all 
symptoms subsided and since then all have enjoyed 
perfect health. 


HEMATOLOGIC SYNDROMES 


Two hematologic syndromes are clinically rec- 
ognized: the polycythemic (which is quite com- 
mon) and the anemic (which is rather rare). 
The following cases serve to illustrate both 
forms: 


Case 1.—Mr. C., aged 29, West Virginia restaurateur, 
presented the foregoing anoxemic syndrome associated 
with a relative polycythemia. Chief complaints: weak- 
ness, headache, vertigo, nausea, dysphagia, unsteady 
gait, cough, dyspnea, neuromusclar pains and muscular 
fibrillation. Physical examination was negative except 
for obesity and absence of knee jerks. Laboratory 
studies were negative except for the blood examination. 
The hemoglobin was 110 per cent, red cells 7,830,000, 
leukocytes 10,200; polymorphonuclears, 68 per cent; 
small lymphocyte:, 23 per cent; large lymphocytes, 8 per 
cent; eosinophils, 1 per cent. He was exposed day and 
night to escaping gas from stoves not connected with 
chimneys and frequently went out of doors for relief of 
his symptoms. 


Cases 2 and 3.—Mr. and Mrs. C., of West Virginia, 
both aged 62, were admitted to Mercy Hospital with 
symptoms characteristic of advanced Addisonian anemia. 
The history of onset, duration, clinical course, symptom- 
atology and objective findings were identical in both 
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patients. Mr. C.’s blood showed 60 per cent hemoglobin, 
1,766,000 red cells; Mrs. C.’s 64 per cent hemoglobin 
and 1,936,000 red cells. Both were achylic and com- 
plained of sore tongue in addition to profound weakness, 
paresthesia, headache, vertigo, stupor, palpitation and 
dyspnea. After two blood transfusions, Mrs. C.’s hemo- 
globin rose from 64 per cent to 80 per cent, and erythro- 
cytes from 1,936,000 to 4,064,000. Her recovery was 
uneventful. Mr. C.’s response to the same treatment 
Was not so satisfactory. He had a relapse after he re- 
turned home. A third transfusion was followed by a 
violent reaction from which he failed to rally. 

The striking similarity suggested a common etiologic 
factor. After seemingly exhausting every effort to find 
a common cause, the following history was obtained: 
for eighteen years the family burned gas from their own 
well for cooking, and in open gas stoves for heating. 
During the winter months gas was burned continually 
day and night in unventilated rooms occupied by Mr. 
and Mrs. C. The children, who slept on the second 
floor without gas heat and with wide open windows, 
remained healthy. A dog allowed to occupy the first 
floor and to sleep in front of an open gas fire became 
ill and developed symptoms similar to those of Mr. and 
Mrs. C. Later he died from this illness. 


DISCUSSION 


By maintaining a relative carbon monoxide 
anoxemia in guinea-pigs, Nasmith® showed that a 
steady increase in erythrocytes occurred which 
reached a maximum in three or four weeks. Ger- 
bis observed in dogs similarly treated that the 
hemoglobin and red cells, after reaching a maxi- 
mum, began to decrease in two or three months, 
reaching normal at the latest in nine months. 
This phenomenon has been observed clinically 
in industrial workers daily exposed to gas. In 
forty-four patients of my series of ninety-seven 
analytically studied, the red cell count ranged 
from 5,000,000 to 7,800,000. In sixteen, the 
hemoglobin was 100 per cent or above. Com- 
paratively few develop severe anemia, as it is 
apt to occur only after exposure for a number 
of years. 


CEREBROSPINAL SYNDROMES 


Carbon monoxide anoxemia preeminently af- 
fects the central nervous system. A few cases 
of the more pronounced forms of chronic cerebro- 
spinal anoxemia are presented. 


Case 1—A married woman, aged 27, from West Vir- 
ginia, suffered from typical attacks of tetany, chronic 
encephalitis and hypopituitarism. Cerebral tumor was 
suspected. History showed that the patient had been 
subject to attacks of transient numbness in the left fore- 
arm and hand for four years, and that these attacks 
became steadily worse during pregnancy. Two weeks 
before delivery she was profoundly stuporous and could 
not be easily aroused. When aroused she was confused 
and disoriented. She voided involuntarily with the at- 
tacks. The family noticed that during the period of stu- 
por there was escaping gas in the room, which was 
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heated by a gas heater without connecting flues. She 
was singularly free from attacks after the delivery of her 
child. Her nurse became ill with nausea, vomiting, 
headache, dizziness and drowsiness after the first night. 
Her mother, and later her father, who nursed her, were 
taken ill with headache, vertigo and nausea. At the 
end of the week the heating system was changed and 
the patient gradually emerged from the stupor with 
return of her tetany attacks. These subsided in July 
and she had no diurnal attacks until October. Exam- 
ination showed a hypopituitary type with marked vaso- 
motor disturbances. During spinal puncture a typical 
tetany attack developed. The impression was that the 
patient was suffering either from neoplasm in the right 
posterior central area, or encephalitis. 


Case 2——A farmer and stock dealer, aged 36, pre- 
sented a history of coronary thrombosis, heart block 
and symptoms of chronic encephalitis with Parkinsonian 
syndrome. Personal history revealed that the family 
lived in the midst of a newly developed oil and gas field, 
and that at the time of his illness there were twenty- 
nine wells located within a radius of a mile, some within 
a quarter of a mile from his residence. These wells for 
a time were allowed to flow open, the gas escaping 
into the air. The gaseous vapor of some of these wells 
was piped up on a hill, away from the road to which 
it would drift and make traffic dangerous, and at times 
impassable. During the day the patient spent his time 
in watching the men drilling the wells. His house was 
heated by burning this unrefined wet gas day and 
night in open unventilated stoves. The heater in the 
bedroom in which he was confined during his illness 
was considered unsafe. His wife noticed the smell of 
gas and his doctors, also recognizing it, ordered the 
windows opened for protection. During this confine- 
ment he was stuporous, delirious, gasped for breath, 
broke out in cold perspiration, was nauseated and vom- 
ited. 

The patient’s wife became ill and suffered from nerv- 
ousness, dizziness and headache. The sister who slept 
in an adjacent room was similarly affected. 

A man engaged for two years in drilling wells was 
confined to bed, chronically ill with smothering, weak- 
ness, dizziness, hot flushes, and so on. Many neighbors 
were also affected. 

Twelve sheep out of a flock of ninety-three died within 
two weeks after the patient came to the Clinic. They 
were grazing in a field adjoining a group of large wells. 
The sheep which survived were weak, trembled and stag- 
gered. 


It is obvious that individuals residing in this 
environment suffered from the combined effects of 
benzene and its derivatives and carbon monoxide. 
The latter is not a constituent of natural gas, 
occurring only in consequence of incomplete com- 
bustion of the gas from the use of defective 
heaters. The former was no doubt responsible 
for the death of the sheep in pasture. 


Case 3—Symptoms of multiple sclerosis occurred in 
a woman 43 years of age with a relative polycythemia, 
vertigo, muscular weakness, ataxia and tendency to 
fall. 


Upon inquiry as to the health of other members of her 
household, she replied: “We are all a bunch of inva- 
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lids, chronic complainers.” This included father, mother, 
sister and aunt, all of whom were somewhat similarly 
affected, and about equally exposed in the home to gas 
from defective heaters and improper ventilation. The 
heater used in the patient’s apartment was particularly 
defective and of a type condemned as unsafe seven years 
previously. An engineer stated that in the same county 
several deaths occurred from acute asphyxiation in homes 
where this type of heater was allowed to burn in the 
bedroom during the night. 

After six weeks’ treatment the following improvement 
was noted: a gain of twelve and one-half pounds, relief 
from headache, vertigo, paresthesia, muscle cramps and 
contractions of tendons of toes; diminution of palpita- 
tion, throbbing vessels and flushing, as also a gain in 
strength and steadier gait. The hemoglobin decreased 
from 103 to 86 per cent; the red cells from 5,600,000 to 
4,300,000; blood cholesterol from 252 to 168 mg. per 
cent, while the basal metabolism increased from minus 
13.2 per cent to plus 2 per cent. 


DISCUSSION 


The cases cited are only a few examples of the 
many forms of encephalopathies which may oc- 
cur in chronic carbon monoxide anoxemia. Con- 
sidering the nature and distribution of pathologic 
lesions in the central nervous system as demon- 
strated experimentally in animals by Yant* and 
his coworkers, and revealed at autopsy, it is easily 
comprehended why the symptoms are so numer- 
ous and protean in character. In this respect 
the condition closely resembles epidemic enceph- 
alitis, in which many bizarre and atypical forms 
have been described. 

Carbon monoxide encephalitis of the Parkin- 
sonian type frequently occurs owing to the fact 
that lenticular lesions are unusually common in 
these cases. Five well-defined cases of Parkin- 
sonian encephalitis occurred in our series. Con- 
vulsive seizures of some sort, mostly epileptoid 
in character, were quite common. 

Curious emotional episodes have been noted 
in some of the patients. They are usually ac- 
companied with intense fear, during which the 
patient screams from fright. 

Cases have been reported of temporary blind- 
ness, deafness, neuritis, gangrene, diabetes and 
psychosis, all of which can be regarded, in the 
light of our present knowledge, as purely symp- 
tomatic diagnoses representing a single expres- 
sion of a more generalized disease. Dissemi- 
nated sclerosis has been reported by McGurn® 
and others.® Putnam’ and his associates pro- 
duced patchy demyelinization by carbon mon- 
oxide. They attributed it to the formation of 
emboli or thrombi, causing a slight relative ane- 
mia. 

In four cases brain tumor was either diag- 
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nosed or suspected. In none of them could the 
diagnosis be definitely established or sustained. 


CARDIOVASCULAR SYNDROMES 


The etiologic relation of anoxemia to cardio- 
vascular diseases has not been sufficiently em- 
phasized, and carbon monoxide as a factor in 
the production of anoxemia of the heart muscles 
may easily be overlooked. The following cases 
are cited as examples: 


Case 1—Mr. K., aged 59, of Oklahoma, was suffering 
from diabetes mellitus, oral sepsis, thyroid deficiency, 
and, for the past two years, from frequent attacks of 
precordial distress, clinically diagnosed angina pectoris. 
History revealed that the patient had no attacks of 
angina pectoris during the summer months. During No- 
vember and December and until January 10, when he 
went to a Dallas clinic, attacks occurred daily. From 
Dallas he came to Baltimore for further study and ob- 
servation, and it was observed that there were no at- 
tacks during his entire absence from home. Further 
inquiry disclosed that he had been exposed to carbon 
monoxide for more than twenty-five years; that natural 
gas was used in open heaters in his house, which was 
inadequately ventilated; that for the past five years 
he was exposed on the gas and oil fields; that he fre- 
quently detected escaping gas in his automobile while 
driving with the windows closed. 

In addition to anginal attacks he suffered from sore- 
ness and weakness in the muscles of the legs, unsteady 
gait, cramps in the calf muscle, pressure type of head- 
ache, slight vertigo, dyspnea, cardiospasm and pares- 
thesia. He used alcohol and tobacco moderately, drank 
coffee to excess, and overworked. 

On the assumption that the anginal attacks were due to 
anoxemia of the heart muscle superinduced by carbon 
monoxide, and further influenced by a low basal meta- 
bolic rate, the patient was instructed to improve his per- 
sonal hygiene by restricting alcohol, tobacco and cof- 
fee; to reduce his hours of work, to live in an atmos- 
phere free from the possibility of escaping carbon mon- 
oxide gas, and at the same time to control his diabetes 
by diet, and his metabolism by the administration of 
thyroid. The last report (April, 1935) stated that he 
was free from angina pectoris. 


Case 2—A physician, aged 74, presented himself for 
examination in December, 1935, with the diagnosis of 
angina pectoris, asthma and bronchitis, and a history 
of coronary thrombosis fourteen years previously. He 
gave a history of having been exposed to carbon mon- 
oxide for thirty years, during which period he fre- 
quently experienced the symptoms characteristic of anox- 
emia. It is significant that during the summer months 
of 1935 he had no attacks of angina pectoris, while dur- 
ing the following winter months he had frequent at- 
tacks. The onset of attacks coincided with the sea- 
sonal use of gas in heating the office. Since last De- 
cember, when he resorted to coal instead of gas for heat- 
ing his office, he has been absolutely free from attacks. - 


DISCUSSION 


These two cases (as well as Case 2 reported as 
manifesting an encephalitic syndrome) are in- 
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structive in that the clinical observations confirm 
the view generally accepted that myocardial dam- 
age may result from anoxemia of the heart mus- 
cle and that it is one of the contributing factors 
in angina pectoris. The effect is the same 
whether the anoxemia is produced by carbon 
monoxide, severe anemia, polycythemia, or by 
high altitude. It has been observed that persons 
suffering with myocardial disease are very sus- 
ceptible to carbon monoxide. 


Herrick and Nuzum’® first called attention to 
the relation of angina pectoris to anemia. Later 
Coombs,”° Herrick?!® and Bullrich*! observed that 
the severity of the angina was proportional to the 
degree of anemia (to the anoxemia). As the 
anemia improved, the angina tended to disap- 
pear. Angina pectoris occurs likewise occasion- 
ally in polycythemia vera and in myxedema, in 
which the association was first observed by Os- 
ler?* and later confirmed by other investigators. 
In both conditions cellular metabolism is im- 
paired owing to abnormal oxygen exchange. 


RESPIRATORY SYNDROME 


Carbon monoxide being a non-irritating gas, 
it does not produce severe inflammatory reac- 
tions in the lungs such as result from the irritat- 
ing gases used in warfare. However, as hoarse- 
ness, cough and respiratory distress are frequent 
symptoms, tuberculosis and other chronic lesions 
may be suspected, as illustrated by the following 
case report: 

A laborer, aged 51, suspected of having tuberculosis, 
complained of a chronic cough, and for ten days prior 
to examination of a constant uncontrollable yawning. 
The yawning developed while the patient was working 
in a gas-compressing plant in West Virginia and ceased 
before he had traveled half the distance from home to 
Baltimore, where he was being transported for examina- 
tion. Prior to working in the gas-compressing plant he 
had been exposed for many years in the gas fields, al- 
though he never suffered from acute asphyxiation. He 
heated his house with natural gas by unvented heaters. 
He presented the symptoms characteristic of carbon mon- 
oxide anoxemia. Examination was negative for tuber- 
culosis. 

By improving heating conditions and avoiding undue 
exposure to gas, he was relieved of all his symptoms 
except some unsteadiness of gait. 


Cough is a common symptom among those 
much exposed to gas. It is non-productive and 
usually relieved in a few days if the patient lives 
in an atmosphere free from carbon monoxide. 

Hoarseness is often an annoying complaint. 
Frequent exposure as in the chronic form is said 
to predispose to asthma and bronchitis, while 
acute asphyxiation predisposes to pneumonia. 
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GASTRO-INTESTINAL SYNDROMES 


Victims of carbon monoxide anoxemia fre- 
quently suffer from cardiospasm and _ pyloro- 
spasm combined with other gastric disturbances 
which lead one to suspect ulcer. Tendency to 
enterospasm associated with abdominal cramp 
and severe constipation suggests the possibility 
of perforation or intestinal obstruction, as indi- 
cated by the following case reports: 


Case 1—A man, aged 75, of West Virginia, had a his- 
tory of gastro-enterostomy for perforated ulcer, which 
relieved symptoms only temporarily; continual periodic 
nausea and vomiting in addition to weakness, chilliness, 
cramps in the muscles of the thighs and feet, vertigo and 
staggering gait; and exposure to burning gas in a poorly 
ventilated office. From his symptoms and atmospheric 
environment, it was obvious that he was suffering from 
gas poisoning. Accordingly, he was advised to remain 
away from his office and to report at the clinic for gas- 
tro-intestinal studies. These studies proved to be nega- 
tive. After three days in the clinic, his symptoms dis- 
appeared. He has been free of gastric symptoms since 
he has changed his office, which is now heated by a 
central heating plant. 


Case 2.—A garage worker with symptoms of moderate 
gassing for several weeks was suddenly seized with an 
attack of dyspnea, abdomina! pain and paroxysms of 
cramps, preceded by vomiting. Immediate operation 
was contemplated, as perforated ulcer was suspected, 
although the abdominal muscles, though tense, were not 
painful. After four hours the symptoms began to sub- 
side, the leukocytes dropped from 17,050 to 7,000, and 
the patient rapidly recovered without operation. Twenty- 
four hours after exposure the blood still showed 5 per 
cent saturation with carbon monoxide. 


DISCUSSION 


As was previously stated, anorexia, nausea and 
vomiting are common symptoms in anoxemia. 
In chronic anoxemic states, there is a tendency 
to subacidity and achylia. Cardiospasm and 
pylorospasm frequently occur. 


Shumway”* observed that foot traffic police- 
men complained more of gastric disorders than 
did those assigned to other duties. Their symp- 
toms invariably subsided after a few days’ rest. 
It would seem quite natural that these patients 
with a history of ulcer should have suspected a 
recurrence of the condition. 


DIAGNOSIS 


The diagnosis of chronic carbon monoxide 
anoxemia should not be difficult. The clinical 
syndrome of anoxemia is as characteristic of the 
condition as Korsakoff’s is for a certain form 
of alcoholic neuritis, or Basedow’s for exophthal- 
mic goiter. The tendency has been to stress the 
secondary syndromes such as the Parkinsonian 
in encephalitis, Charcot’s in muliiple sclerosis, 
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the syndrome of angina pectoris, and many 
others, and regard them as primary factors when 
in reality they are often secondary manifestations 
of a chronic state of anoxemia. 


Owing to the wide range of distribution of the 
lesions, in severe anoxemia several secondary 
syndromes may coexist in the same individual, 
as illustrated in some of the cases cited. 


A relative polycythemia occurs in about 40 
per cent of patients suffering with chronic carbon 
monoxide anoxemia. As the symptoms of the 
latter are essentially those of anoxemia accom- 
panying states of anemia, the blood picture in 
these cases should make one suspect the disease, 
especially in the presence of a history of exposure 
and the effect of such exposure on the symptoms. 
Where natural gas is used for heating, the symp- 
toms fluctuate with the seasons of the year. 


Many of the milder cases are erroneously di- 
agnosed neurasthenia or psychasthenia, owing to 
the absence of any very definite clinical findings. 
However, the blood morphology, bradycardia, 
hypotension, hypometabolism, gastric subacidity 
with tendency to glycosuria are contributory fac- 
tors in making the diagnosis. 
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ASTHMA IN HEART DISEASE* 


A CLINICAL STUDY WITH ESPECIAL REFERENCE TO 
CARDIAC ASTHMA 


By Oscar SWINEFORD, Jr., M.D. 
and 
R. G. Macruper, M.D. 
University, Virginia 


By far the majority of investigations into the 
subject of asthma in heart disease have been 
made by those whose primary interest was in 


heart disease. Pratt,’ Palmer and White,2 Mc- 
Ginn and White,? Weiss and Robb,‘ Harrison 
and his associates,® Longcope,® Kahn’ and others. 
have made the historical reviews, clinical de- 
scriptions, etiological, prognostic, therapeutic 
and pathologic-physiological observations upon 
which present concepts of cardiac asthma are 
based. McGinn and White* formulated the rep- 
resentative concept which follows: 


“Cardiac asthma is a name applied to a kind of dysp- 
nea peculiar to organic cardiac disease. For this par- 
ticular condition it is distinctive and is preferable to: 
such other terms as pulmonary edema or paroxysmal. 
dyspnea, for it is truly asthmatic in nature and it 
is fundamentally of cardiac origin. Cardiac asthma is: 
paroxysmal, coming on usually in sleep, but at times. 
following exertion. An attack quickly rises to a peak,,. 
is accompanied by both inspiratory and expiratory dif- 
ficulty, and frequently by a terrifying sense of suffoca- 
tion which causes the patient to sit up or to stand erect 
or even to go to a window for air. The attacks last from 
a few minutes to a few hours, averaging about an hour, 


*Read in Allergy Clinic and Round Table, Southern Medical 
Association, Thirtieth Annual Meeting, Baltimore, Maryland, 
November 17-20, 1936. 

*From the Allergy Clinic, Department of Internal Medicine, 
University of Virginia Medical School. 
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and leave the patient in an exhausted condition for 
hours or days. Adrenalin sometimes relieves the con- 
dition, but morphine and the upright position are nearly 
specific. Cardiac asthma is infrequently seen before 
middle life and is most commonly associated with car- 
diovascular conditions resulting in left ventricular en- 
largement and failure.” 


Weiss and Robb* and Harrison and his asso- 
ciates® have, on excellent evidence, described a 
mechanism which will explain paroxysmal noc- 
turnal orthopnea in patients with heart disease. 
They have not explained, nor have they seriously 
attempted to explain, why some patients have 
the paroxysmal orthopnea with wheezing while 
others may have just as much orthopnea with- 
out wheezing. Harrison et a/ and several other 
authors do not consider wheezing a prerequisite 
to the diagnosis of cardiac asthma. 


Contributions by those interested in allergy 
are few. Harkavy® reported four patients with 
“cardiac asthma” who were not. relieved until 
allergenic influences had been removed. Wal- 
zer® has an unsatisfactory discussion of the sub- 
ject. Rackemann?®, in an excellent discussion, 
predicates that: 


“Even though the onset of asthma can be made to 
correspond with the onset of the heart disease, it can 
still be assumed that the particular patient has a pre- 
disposition to asthma.” He observed also that, “if car- 
diac asthma were commonly dependent upon simple 
heart failure with pulmonary stasis, one would suppose 
that at least a large proportion of patients with heart 
disease would show asthma, but they do not.” 


The present study suggested itself when the 
routine allergic investigation of several patients, 
with what seemed to be cardiac asthma, disclosed 
that they had had mild wheezing with “colds” 
or from other known causes for years before the 
first conceivable evidence of impaired cardiac 
reserve. From this the tentative hypothesis was 
formulated that: wheezing in paroxysmal orthop- 
nea is provoked non-specifically by the circu- 
latory changes occurring in attacks of orthopnea, 
only in patients who are already asthmatic or in 
those already allergic in whom asthma is pre- 
cipitated by the illness, heart disease. This will 
be discussed in some detail later. 

This investigation was undertaken primarily 
to see what evidence could be obtained that al- 
lergy plays a role in the etiology of wheezing in 
paroxysmal orthopnea. A survey of the litera- 
ture does not disclose a similar attempt, although 
White and McGinn* anticipated the need of it. 

Selection of Cases.—The 47 cases of heart dis- 
ease and wheezing, to be analyzed, were referred 
to us upon our request from the Medical Out- 
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Patient Department and wards. Thirty of 
them were found among approximately 2,500 
new patients of all kinds studied on the medical 
service in one year, an incidence of over 1 per 
cent. For comparison 14 patients with similar 
types and degrees of heart disease but without 
asthma were studied in the same way. 


Method of Study.—The goal of each examina- 
tion was to obtain all possible evidence of cardio- 
vascular disease and of the various manifesta- 
tions of allergy. Particular efforts were made to 
determine the date of onset of the first manifesta- 
tion of cardiovascular disease and of asthma. 
This goal was not reached in all cases, but the 
data obtained were adequate for the purposes of 
this report. 


The evidences of cardiovascular disease were 
obtained during the routine management of the 
patients by the various members of the medical 
staff. These details appear in the tables and 
on the whole are self-explanatory. 


The evidences of the various manifestations 
of allergy were obtained in most instances by 
one of us whose chief interest is not in allergy, 
but who has worked in the Allergy Clinic long 
enough to conduct an adequate investigation. 
The allergy investigation consisted of a detailed 
history and skin tests. The skin tests were arbi- 
trarily limited in most instances to intradermal 
testing with about twenty of the commonest 
allergenic foods and inhalants. The results are 
tabulated by the number of 1 plus, 2 plus and 3 
plus reactions obtained. The history was much 
more detailed. First, was there a positive family 
history of allergy? Second, were there any other 
allergic manifestations than asthma? Third, 
what effects did the patient attribute to the com- 
mon allergenic foods, inhalants and physical in- 
fluences? The original records of the food his- 
tories contained many somewhat vague effects 
such as “indigestion,” “disagrees with me,” 
“causes gas.” In the final tabulations of effects 
only the definite gastro-intestinal symptoms listed 
in the footnotes of the tables and distant allergic 
manifestations were included. The effects at- 
tributed to contacts with allergenic inhalants 
such as dusts, smoke, epidermals, fumes, pow- 
ders and pollens do not require comment. The 
effects of those physical influences such as exer- 
cise, fatigue and excitement which are also pro- 
vocative of cardiac symptoms were not included 
in the tables. In most cases the effects at- 
tributed to physical influences were provoked 
by damp weather, sudden temperature changes, 
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excessive heat or cold, draughts, or getting wet 
by rain. 

The question of the duration of the manifesta- 
tions of cardiovascular disease and of asthma is 
most important. Accordingly every effort was 
made to date the first knowledge of hyperten- 
sion or of dyspnea or palpitation, or of anginal 
pain. It was relatively easy to determine the 
time of onset of the symptoms referable to con- 
gestive failure or coronary occlusion. Leading 
questions were used freely in the effort to date 
the onset of asthma. The same approach that 
is used in the Allergy Clinic was used in these 
cases, namely: ‘When was the first time that 
you noticed wheezing?” “Do you wheeze with 
chest colds?” “How long have you been doing 
so?” ‘When you had ‘flu’ in 1918 did you 
wheeze and have to sit up to get your breath?” 
and so on. 

Analysis of Data—Preliminary analyses of 
the information gathered as outlined above sug- 
gested certain criteria by which the cases could 
be subdivided for more detailed study. The 


chief criterion selected was the severity of the 
asthma. All cases with asthma of sufficient se- 
verity to cause them to seek relief were grouped 
(Table 1) under the heading of troublesome 


asthma. Those cases with asthma as an inci- 
dental finding and accepted by the patients as of 
little importance were put in the group (Table 
2) having slight, not troublesome, asthma. A 
third group (Table 3) was made up of those cases 
of congestive and/or anginal failure in whom no 
history or physical signs of asthma could be 
elicited. These served as controls. 

More detailed study of the cases in Table 1 
showed that there were some (1 to 19) in which 
asthma had begun many years before the first 
symptom referable to heart disease. There were 
others (20-25) in which there was reasonable 
doubt as to the priority of the asthma or of the 
heart disease. And in a third group (26-28) 
there were no physical signs of asthma though 
there was the history of wheezing. 


The first group of cases in this table was fur- 
ther subdivided into those (1-10) which had con- 
gestive failure, those (11-14) which did not have 
congestive failure and those (15-19) with sev- 
eral manifestations of cardiovascular syphilis 
with or without congestive failure. Additional 
details of the varied evidences of cardiovascular 
disease are pointed out under remarks in the 
table. There was a striking uniformity in the 
clinical courses of these cases. In each there 
was the history of mild wheezing with colds or 
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from other known causes for many years. With 
the advent of symptoms of significant lowering 
of the cardiac reserve they began to have typical 
severe attacks of nocturnal paroxysmal dyspnea 
with wheezing, in other words, cardiac asthma. 
The known causes of asthma in each of the 
tables are classified, but not detailed, under the 
heading “history of effects of common excitants.” 
It will be noted that with one exception (Case 9) 
there was at least one other allergic manifesta- 
tion and with three exceptions there were at 
least two recognized causes of asthma. The al- 
lergic background and the long priority of the 
asthma do not seem open to question. It is in- 
teresting that there was a long period of freedom 
from asthma (Cases 3, 10 and 14) which lasted 
from young manhood until the onset of heart 
failure, when it became severe. Coronary occlu- 
sion initiated the severe asthma in Cases 9 and 
11. Symptomless hypertension preceded car- 
diac symptoms and severe paroxysmal dyspnea 
by over ten years twice (Cases 9 and 13). 

The group (20-25) in which there was reason- 
able doubt as to the priority of asthma needs 
some elaboration. 


Case 20 had mild asthma with attacks of 
bronchitis two or three times a year for over ten 
years. He had been somewhat dyspneic on ex- 
ertion for about six years. The asthma had been 
getting slightly worse for two or three years, but 
did not assume the proportions of cardiac asthma 
until he had mild congestive failure six months 
before he was studied. In addition to the asthma 
which, from the history, could be induced from 
certain foods and physical influences, he had a 
positive family history, a number of positive skin 
reactions, and some food idiosyncrasies. He died 
shortly after he left the hospital in an acute at- 
tack of congestive failure. His physician re- 
ported that there was no asthma during the final 
illness. 


Case 21 had hay fever from known causes for 
about two years before the first sign of wheezing, 
which was followed in six months by dyspnea on 
exertion. The first observation was during a 
series of attacks of severe paroxysmal dyspnea, 
which eventuated in pulmonary edema. During 
these attacks there was little subjective wheez- 
ing. Digitalis relieved all of her cardiac symp- 
toms. Before and after digitalization wheezing 
was noted only with colds and was unaffected 
by the state of her cardiac reserve. The family 
history was negative, as were the skin tests, and 
she had no other allergic manifestation but hay 
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fever. This, however, is sufficient to classify 
her as an allergic individual. 


Case 22 had asthma and hay fever from known 
foods and inhalants for two years before the on- 
set of cardiac symptoms. The asthma is unaf- 
fected by the cardiac symptoms and rarely occurs 
except from known causes. There are multiple 
additional manifestations of allergy and two posi- 
tive skin tests. This seems to be a clear-cut case 
of allergic asthma with hypertensive heart dis- 
ease and congestive failure. 

Case 23 had hay fever for many years. Mod- 
erately troublesome wheezing which began about 
seven years ago was greatly intensified by mild 
congestive failure and diagnosed as cardiac 
asthma a year later. Since then multiple physi- 
cal and inhalant causes have been demonstrated 
in the Allergy Ciinic. She has had no more con- 
gestive failure and very few troublesome attacks 
of asthma. She has in addition a positive family 
history and multiple food idiosyncrasies and sev- 
eral positive skin tests, obviously an allergic in- 
dividual. 

Case 24 had bronchiectasis for seven years and 
hay fever for four years. Mild asthma appeared 
after an attack of influenza and was markedly 
intensified after he developed congestive failure. 
He had a positive family history and known food 
and inhalant causes for his hay fever and asthma. 
Skin tests were not done. This, too, seems to be 
a case of asthma from non-cardiac causes, mark- 
edly accentuated by congestive failure. 

Case 25 had asthma, hay fever, food idio- 
syncrasies, and eczema; hyptertensive heart dis- 
ease with gallop rhythm, but no physical signs 
of failure. She also had a positive Wassermann, 
but no x-ray evidence of aortitis and no physical 
evidence of valvular disease. There were known 
physical causes of asthma. This patient with 
multiple allergic manifestations did not develop 
asthma until symptoms of lowered cardiac re- 
serve appeared. We were unable to establish 
or disprove a definite relationship between the 
heart disease and the asthma. 

In this group of cases there is abundant evi- 
dence of the allergic basis for the asthma in all 
but Case 21, in whom the asthma occurred inde- 
pendently of cardiac symptoms and only with 
colds. In Cases 20, 23 and 24 the asthma was 
markedly affected by the cardiac failure. In 
Cases 21 and 22 there was little or no aggrava- 
tion of the asthma by the heart disease. In 
Case 25 the relationship was not established. 

The last group in Table 1 is included to show: 
first, that paroxysmal dyspnea which fulfills the 


The back- 


In Cases 10 to 15 
Each has hay fever or 
Active tuberculosis was present in Case 19. 


In Cases 16 to 19 wheezing 


non-cardiac agencies. 


Questionable priority of wheezing and symptoms of heart disease. 
occurs only with ‘‘colds,’’ independently of symptoms of congestive failure. 


allergic family history, or other allergic manifestations. 


wheezing is brought on by allergenic, 
ground of allergy is not as impressive in these. 


Table 2 (Concluded) 


JT Pai — Joint pain 
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Hoa == Hoarseness. 


Long-standing mild asthma occurring rarely except with colds or from known causes, 
Col = Colds. 


congestive failure, arrhythmias, chronic nephritis (Nos. 4 and 9), thyrotoxicosis (No. 7), 
lowered cardiac reserve (No. 9), lues (positive Wassermann Nos. 1 and 2) in hypertensive 
Abbreviations same as Table 1, plus: 


not aggravated by the advent of anginal symptoms, coronary occlusion (Nos. 3 and 8), 


heart disease. 
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present requirements of some authors® for the 
diagnosis of cardiac asthma can occur with- 
out wheezing (Cases 26 and 27) even in pa- 
tients who have the history of mild hay 
fever and wheezing from known causes for 
many years. Second, that paroxysmal dysp- 
nea and the history of wheezing can occur in a 
patient (Case 28) with a completely negative 
family and personal history of any manifesta- 
tion of hypersensitiveness. This patient was not 
examined during any of the typical attacks of 
cardiac asthma, but repeated examinations over a 
period of three years failed to elicit a single 
asthmatic sign. It is impossible, therefore, to 
say whether this patient had simply marked 
paroxysmal dyspnea and interpreted it as wheez- 
ing or asthma, or, whether he was the only non- 
allergic patient in the entire series who had true 
cardiac asthma with wheezing. 

Little need be added to the remarks in Table 
2, which contains the cases of mild asthma with 
various types and degrees of heart disease. The 
first group contains those with long priority of 
asthma which, in contrast to the comparable 
group in Table 1, was unaffected by the various 
degrees of congestive and anginal failure. The sec- 
ond group, comparable to those in Table 1, con- 
sists of those with questionable priority of asthma 
and symptoms of heart disease. Inasmuch as none 
of these patients had wheezing of sufficient se- 
verity to suggest cardiac asthma, more detailed 
discussions are not necessary. Attention should 
be called, however, to the high incidence of posi- 
tive family histories, other allergic manifesta- 
tions, positive skin tests, and known causes of 
hay fever, asthma, and other symptoms. Table 
3 is included simply to show, as is well known, 
that a variety of types and degrees of heart dis- 
ease can occur without wheezing. The low in- 
cidence of the various evidences of allergy is 
striking. 


DISCUSSION 


Analysis of the data in the tables suggests a 
number of observations which seem highly perti- 
nent to the subject of asthma in heart disease. 
The detection of 28 cases fulfilling the existing 
criteria for the diagnosis of cardiac asthma, and 
the concurrence of asthma and severe heart 
disease in nineteen additional cases, would 
seem to indicate that so-called cardiac asthma 
and the incidence of asthma and heart disease are 
not so rare as available statistics indicate.” 1! 


This relatively high incidence of asthma and 
heart disease creates the need of criteria for the 
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classification of such cases. The criteria used 
in grouping the data in the tables seem adequate 
and practical. The chief point of difference was 
whether the asthma was troublesome or not trou- 
blesome. In each group there were some in 
which asthma had preceded the first symptom 
of heart disease by many years and others in 
which the onset of asthma and cardiac symptoms 
almost coincided. Further classification in the 
troublesome group was based upon the presence 
or absence of congestive failure or of cardiovas- 
cular syphilis. An additional potential criterion 
for further subdivision is whether or not the 
asthma is aggravated by the advent of cardiac 
symptoms. 

The high incidence of hypertension, lues, gal- 
lop rhythm, auricular fibrillation, myocardial 
damage, anginal symptoms and cardiovascular 
syphilis, and the low incidence of mitral stenosis 
conforms to the observations of others already re- 
ferred to. It seems appropriate to observe that 
the prognosis of cardiac asthma, as stated by 
White and McGinn* and others, probably does 
not differ materially from the prognosis of pa- 
tients who have comparable degrees of heart 
disease, but who do not have cardiac asthma. 


On the basis of our observations we feel justi- 
fied in formulating the following concept of car- 
diac asthma. Wheezing is the fundamental and 
invariable sign of asthma. Without it asthma 
is not present. With it asthma is present. With 
well known exceptions, wheezing is usually at- 
tributed to an allergic reaction and is mediated 
by smooth muscle spasm plus exudation. The 
concept of Vaughan?! that allergic manifestations 
can be provoked by non-specific causes such as 
fatigue, excitement, acute infections, emotional 
strain or temperature changes in a person who 
is in so-called “allergic equilibrium” has been 
widely accepted by allergists. It would seem 
logical, then, to assume that a person with seri- 
ous heart disease who had paroxysmal nocturnal 
dyspnea would wheeze only if the mechanism 
for wheezing were previously established. The 
mechanism for wheezing is obviously established 
in patients who have had asthma. It is well 
known that patients with the capacity for sensiti- 
zation tend to exhibit their first allergic mani- 
festations after some trying emotional episode 
or illness. It is quite conceivable that lowering 
of the cardiac reserve is the determining factor in 
the appearance of asthma or wheezing in allergic 
individuals. These thoughts plus the marked 
exacerbation of previously mild wheezing in the 
first nineteen cases in Table 1, the high incidence 
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of known non-cardiac causes of asthma in these 
and in the next six cases, the high incidence of 
family and personal histories of other allergic 
manifestations in the Tables 1 and 2 as con- 
trasted with the non-asthmatic cases in Table 3 
certainly support the theory that: wheezing with 
paroxysmal nocturnal dyspnea is in the vast ma- 
jority of cases an indication that the patient 
has previously had asthma of some degree, or 
that he is an allergic individual in whom the on- 
set of asthma is provoked by the illness repre- 
sented by loss of cardiac reserve, and that the 
changes® incident to the attack of dyspnea are 
the so-called “non-specific exciting factors” 
which initiate the wheezing. 


This theory does not in any way discredit, but 
should be considered supplementary to, the cur- 
rent ones,‘ ® which are deficient only in that they 
do not explain why some patients with paroxys- 
mal orthopnea wheeze while others do not. 

This theory also emphasizes the importance of 
the sign wheezing. It is impossible to tell, in 
our experience, how much of the wheezing and 
dyspnea, in an attack or a series of attacks, is the 
non-specific cardiac effect or how much is aller- 
gic. This leads to the obvious and somewhat plati- 
tudinous advice that: inasmuch as paroxysmal 
dyspnea and asthma may each intensify the 
other, the proper approach to the problem of 
the patient who does not get complete (auscul- 
tatory) relief from current methods of cardiac 
therapy,* * is to subject him to a detailed allergic 
investigation, not just a few routine skin tests. 
It should be mentioned here that proper cardiac 
management will control, very satisfactorily, a 
majority of cases of cardiac asthma. 

The allergist hardly needs his attention called 
to the fact that the “non-specific exciting factor,” 
the paroxsymal dyspnea syndrome, need not in- 
tensify the pre-existing or concurrent asthma. 
He is conversant with the wide variation in in- 
dividual susceptibility of the allergic patient to 
these influences. This is illustrated extensively 
in Table 2 and in Cases 26 and 27 of Table 1. 
Case 28 in Table 1 indicates that it is not always 
possible to substantiate the opinions expressed 
above. This does not detract, we think, from 
the applicability of the theory to the large ma- 
jority of cases of so-called cardiac asthma. 


Finally, we wish to urge that the term cardiac 


asthma be limited only to those patients in whom 
asthmatic wheezing can be heard and in whom 
the “non-specific exciting factor,” the paroxys- 
mal dyspnea syndrome, can be shown to be more 
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important, after adequate study, than the specific 
allergenic factors. 


SUMMARY 


(1) Twenty-eight cases of troublesome asth- 
ma, nineteen cases of mild asthma, and fourteen 
cases with no asthma, all with varying degrees 
and types of cardiovascular disease, have been 
studied. 


(2) Evidence is offered that in 21 of 28 cases 
(Table 1) fulfilling the existing requirements for 
the diagnosis of cardiac asthma, the asthma an- 
tedated, in mild form, the nocturnal paroxysmal 
orthopnea by many years. 


(3) Evidence is offered to support the theory 
that: the addition of wheezing to paroxysmal 
nocturnal dyspnea is in the large majority of 
cases an indication that the patient has previously 
had asthma of some degree, or that he is an aller- 
gic individual in whom the onset of asthma is 
provoked by the illness represented by loss of 
cardiac reserve, and that the changes’ incident 
to the attack of dyspnea are the so-called “non- 
specific exciting factors” which initiate the 
wheezing. 


(4) Criteria for the classification of cases 
which have asthma and heart disease concur- 
rently are stated. 


(5) Reasons are given for the necessity of a 
detailed allergic investigation in those cases which 
are not entirely relieved by current methods of 
treating so-called cardiac asthma. 


(6) It is urged that the term cardiac asthma 
be limited only to those in whom asthmatic 
wheezing can be heard and in whom the “non- 
specific exciting factor,” paroxysmal dyspnea, 
can be shown to be more important than the spe- 
cific allergenic factors. 
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DISCUSSION (Abstract) 


Dr. H. B. Mulholland, University, Va—Since James 
Hope in 1833 first used the term cardiac asthma to 
describe a syndrome occurring in patients with heart 
disease, the condition has been generally recognized and 
reported by various workers in this field. The similar- 
ity of many of these attacks, which occur in the mid- 
dle of the night, to bronchial asthma, is most strik- 
ing. Osler was one of the first to call attention to 
this. Also the precipitating factors found in many of 
these cases, such as emotional disturbance, fatigue and 
various physical upsets are known to bring on an at- 
tack of bronchial asthma. The association of wheezing 
with attacks of paroxysmal dyspnea has not been satis- 
factorily explained. The fact that cardiac patients may 
often have paroxysmal dyspnea without wheezing should 
be noted. 

Cardiologists, though thoroughly recognizing the con- 
dition, have not been agreed on the pathological physi- 
ology giving rise to this train of symptoms and signs, 
nor is there any common agreement in the methods of 
therapy to be used during an attack. 

I must confess that I was rather skeptical regarding 
the association of asthma and heart disease when Dr. 
Swineford first told me that he was embarking on this 
investigation and his findings were a very distinct sur- 
prise to me. The large number of patients suffering 
from heart disease and paroxysmal dyspnea accom- 
panied by wheezing, who gave a previous history of 
definite and important allergic manifestations, in this 
paper is most striking and the conclusions arrived at 
seem to be logical. To the internist or cardiologist 
treating heart disease these facts should be of impor- 
tance and it is probable that by a more thorough co- 
operation with the allergist in these cases some benefit 
to the patient may result. In other words, a careful 
examination by a competent allergist may result in 
more complete control of these patients and less fre- 
quent attacks of cardiac asthma. 

Tt should also be emphasized that the precipitating 
factor in the attack of asthma in most instances is 
heart failure and, therefore, that this must be recog- 
nized as the fundamental condition and so treated. I 
thoroughly agree with Dr. Swineford that the term 
cardiac asthma should be reserved for those patients 
exhibiting paroxysmal dyspnea associated with wheezing. 


Dr. Benj. M. Baker, Jr., Baltimore, Md.—Dr. Swine- 
ford’s observations throw an entirely new light upon a 
most interesting topic. Cardiac asthma, also frequently 
called paroxysmal dyspnea, is a subject about which au- 
thorities have long confessed a certain confusion. During 
recent years, however, it has become quite widely ac- 
cepted that paroxysmal dyspnea is a phenomenon of 
sudden failure of the left ventricle of the heart. Clini- 
cians have long been familiar with the fact that ap- 
parently under similar circumstances these paroxysmal 
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attacks of dyspnea occur in different forms. A patient 
with no auscultory abnormality, on examination of the 
lungs simply pants for breath. Another patient will 
present such wheezing in association with breathless- 
ness that the picture simulates almost precisely attacks 
of non-cardiac bronchial asthma. And finally a third 
patient presents the classical manifestations of acute 
pulmonary edema. 

Dr. Swineford’s observations very strongly suggest 
that the patient who wheezes with his attack of parox- 
ysmal dyspnea has wheezed before he developed car- 
diac disease. It does not seem unreasonable to me to 
assume that these patients’ bronchi, by their previous 
experience, have become conditioned to ready spasm. 
The mechanism responsible for this formerly depended 
upon an allergic state. With the development of left 
ventricle failure acute pulmonary congestion may be 
sufficient bronchial irritant again to cause spasm and 
wheezing. 

I should like to emphasize a further point. New 
observations of the sort Dr. Swineford has reported 
often misdirect- us. I am sure that from the point of 
view of therapy he does not intend to do this. Car- 
diac asthma, whatever its precise mechanism, is funda- 
mentally a phenomenon of grave failure of the heart. 
And, therefore, therapy must conform primarily to 
those principles which long and established experience 
has taught are most likely to aid the failing heart. 


Dr. Swineford (closing)——We hope that this will 
point the way for detailed studies leading to a more 
satisfactory knowledge of the vexed problem of asthma 
and heart disease, particularly so-called cardiac asthma. 


CARDIOLOGIC SIGNIFICANCE OF EPI- 
GASTRIC PAIN* 


By Camp Srantey, M.D., B.S., F.A.C.S. 
Washington, District of Columbia 


In view of the definitely marked and steadily 
progressive increase in deaths from cardiac dis- 
ease in this country, it would appear that there 
should be closer cooperation between the gastro- 
enterologist and the general internist in the 
prompt and correct correlation of clinical and 
subjective symptoms involved in generalized and 
thus frequently ill defined epigastric distress. 

All physicians are well aware of the fact that 
epigastric pain is associated indirectly with a 
wide variety of thoracic and abdominal condi- 
tions which occur in their daily practice. For 
example, to cite only a few of these conditions, 
gastric and duodenal ulcer, acute pancreatitis, 
gallbladder disease, pneumonia, coronary occlu- 
sion and the various degrees of coronary throm- 
bosis, pleuritis, and diaphragmatic affections are 
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all included among tne commoner causes of epi- 
gastric pain. 

At this point a brief descriptive review of the 
nerve supply to the abdominal region will per- 
haps not be out of place. The abdominal walls, 
front and sides, are supplied by the lower six 
intercostal spinal nerves, both anterior and poste- 
rior branches, and terminate in the recti muscles 
on each side, conveying sensation to the mid- 
front of the abdomen, while the posterior wall is 
supplied by the lumbar and sacral spinal nerves, 
all being intimately connected with the sacral 
and lumbar plexus, the pneumogastrics on the 
esophageal wall, the right to the posterior and 
the left to the anterior wall of the stomach, both 
entering the formations of the solar plexus, while 
the sympathetic enters the abdomen via the 
pillars of the diaphragm and the three splanch- 
nics, which also enter the abdomen from the 
thorax. 

From even a cursory examination of the intri- 
cate innervation which is here involved, there 
can be little wonder that epigastric pain may 
acquire widely varying degrees of significance. 
However, since we are here concerned only with 
the epigastric region, we have to consider chiefly 
the solar plexus and the nerve contacts of the 
upper abdomen. 


Of all the pathological conditions enumerated 
above, there is one which is assuming an ever 
increasingly important position in medicine and 
is at the same time frequently associated with 
upper epigastric pain, namely: coronary occlu- 
sion and thrombosis. At the outset of an attack, 
while the pain is intense and of a more or less 
general character, it is practically impossible to 
confirm its cardiac origin. In many instances a 
cardiac seizure is preceded by an attack of ap- 
parent indigestion with nausea and vomiting, fol- 
lowed after a lapse of time varying from a few 
minutes to several hours by the onset of the 
acute epigastric pain of which the patient com- 
plains. While the subjective symptoms pre- 
sented within the first few hours following an at- 
tack render the diagnosis difficult, after the ex- 
piration of twerty-four hours the differentiation 
of coronary occlusion and thrombosis from bil- 
iary disease, perforated ulcer, renal colic, and 
Pneumonia becomes a comparatively simple mat- 
ter. 


The numerous deaths from so-called ‘acute 
indigestion” reported almost daily in the public 
press unquestionably result from coronary dis- 
ease aggravated by the physical effort of pa- 
tients to empty the stomach of a poorly selected 
Often in these instances 


combination of foods. 
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the attempt to relieve initial epigastric pain by 
the introduction of comparatively heavy doses 
of bicarbonate of soda into an already over- 
loaded stomach, added to the mechanical swal- 
lowing of air, so distends the stomach that the 
distress is frequently aggravated by actual me- 
chanical pressure on the diaphragm. 


Within the last few years an increasing number 
of cases, some of them involving patients with 
gallbladder disease, and some patients suspected 
of suffering from ulcer, have been referred to 
me. Practically without exception, these pa- 
tients had been relieved of their original distress 
by their medical attendant. Only with the time 
required for a more careful detailed study of 
each individual case was the diagnosis finally 
definitely associated with coronary disease. The 
following case will serve as an illustration: 


In February, 1933, I was called to see a man of 55 
years, who complained of persistent epigastric pain 
which had gradually increased in severity for three days, 
during which there had been two attacks of nausea and 
vomiting. Two days later he was seized with acute 
dyspnea without marked increase in epigastric pain. 
At this time it was quite apparent that the latter was 
due to coronary disease, the existence of which was 
almost immediately confirmed by the cardiological 
study. Seven months later this patient developed an 
agranulocytosis with a fatal termination. 


In the ordinary cases of angina pectoris with 
which we are familiar, the pain is substernal and 
radiates to the epigastrium, but in atypical cases 
the very early manifestations occur high up in 
the epigastrium and are readily confused with 
minor gastric disturbances. 


For example, a middle-aged headmaster of a school 
for boys was seized with an attack of violent epigastric 
pain, followed six months later by a similar acute at- 
tack, both relieved by massive doses of morphine. 
Despite the fact that all laboratory and roentgen findings 
were negative, a diagnosis of gallstone colic was made. 
There was only one symptom, namely, intense pain in 
the epigastrium, with some evidence of dyspnea fol- 
lowing the second attack. Because of the gastric symp- 
tom, perforated ulcer and acute pancreatitis were con- 
sidered as possibilities, on account of the absence of any 
distention and the presence of a relaxed abdomen. I 
felt that an atypical coronary thrombosis was involved. 
Within seventy-two hours after my examination of the 
patient there was definite evidence of cardiac insuffi- 
ciency. The diagnosis of thrombosis was subsequently 
confirmed by the cardiologist, and the electrocardiogram 
revealed a clearly defined myocardial infarct. With rest 
and the administration of the proper cardiac drugs the 
myocardial insufficiency and the anginal attacks sub- 
sided. The patient now enjoys a moderate degree of 
good health. 


Epigastric pain is not at all uncommon in 
pneumonia of a lower lobe, pericarditis, or pleu- 
ritic involvement. No hypothesis based upon 
the mechanism of reflex radiation of pain would 
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explain why the reference of thoracic pain to the 
epigastrium should occur in one individual rather 
than in another, unless as a result of imma- 
turity of nervous development of the individual. 
It is believed to be a generally accepted fact 
that in those cases of extra-abdominal disease 
(such as a pathologic pharynx) which produce 
epigastric pain, the sensory impulses via the 
medulla reach the vagus and glossopharyngeal 
nerve, and thence are conveyed to the gastro- 
intestinal tract. 

Within the brief period of time at my disposal 
I have endeavored to describe the common ex- 
perience of the gastro-enterologist with the par- 
ticular type of epigastric pain which indicates 
the presence of cardiac disease. Here the gastro- 
enterologist is afforded an opportunity to co- 
operate with the cardiologist by referring pa- 
tients suspected of suffering from diseases of the 
heart to the latter for the proper care. 


DISCUSSION (Abstract) 


Dr. Ernest H. Gaither, Baltimore, Md.—For many 
years I have been deeply interested in the endeavor to 
solve the many problems presented under the guise of 
epigastric pain. About sixty different disease entities 
may produce pain and discomfort in this area. 

A discussion of the nerve supply and its mechanism 
in relation to symptomatology in this region is defi- 
nitely indicated; however, time does not permit of 
such a presentation. 

It is a well-established fact that in not a few in- 
stances, cardiac disease in the form of angina, coronary 
disease and myocardial degeneration gives the first evi- 
dence of its presence in persistent dyspeptic symptoms, 
namely, nausea, epigastric fullness and distress, lack of 
appetite and gaseous eructation; and at this stage, if 
there are no other manifestations, it is usually quite 
impossible to make a definite diagnosis of cardiac dis- 
ease. However, if the symptoms described do appear 
in an individual past middle life presenting arterioscle- 
rosis, hypertension and a history of having been engaged 
in laborious pursuits, one should at least have his sus- 
Picions aroused and thus be on the alert for any other 
indications such as fatigue, dyspnea, slight edema of the 
ankles, and cyanosis, which, though slight, may on dif- 
ferent occasions appear. 

One should minutely question patients with epigastric 
pain as to whether they suffer with dyspnea upon exer- 
tion, pain down the arm, or constriction through the 
chest necessitating immediate rest before relief is ob- 
tained; also whether epigastric pain is inaugurated by 
exercise and relieved by rest; or if dyspnea is an ac- 
companying symptom; and if the replies be in the affirm- 
ative, our suspicions of primary cardiac disease, such 
as angina, or coronary or myocardial involvement, should 
be aroused. 


_ There is one point I always endeavor to clarify; that 
1s, whether the pain in the epigastrium is brought about 
or intensified by bodily exertion following a meal. 
his, to me, has always been a very significant and in- 
dicative symptom of heart involvement. 
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Not a few cases of coronary thrombosis have been 
operated upon because of the mistaken diagnosis of per- 
forated ulcer, gallbladder or pancreatic disease, or acute 


intestinal obstruction. It therefore behooves us all to 
be upon our guard in every case in order to avoid such 
an untoward happening. It is well also to bear in mind 
that fever and leukocytosis may be present in coronary 
occlusion, and these clinical changes may serve to mis- 
lead us as to the possibility of cardiac disease. 


One dare not leave this important subject without 
comment upon a group of cases presenting true cardiac 
disease originating in disease of the liver and gallbladder, 
particularly the latter. It is to be recalled that this 
very notable disease entity was first pointed out. by 
T. R. Brown. In such cases there is every evidence of 
true organic heart disease. However, the symptoms in 
whole or in part disappear after the removal of the of- 
fending organ, that is, the gallbladder; phenomenal re- 
covery ensues and the patient is transformed from a 
confirmed invalid into a healthy and useful citizen. To 
be sure of one’s diagnosis is no easy task, I can assure 
you, and it calls for great moral courage in some in- 
stances to insist upon operation in the presence of few 
or no sustaining diagnostic facts, more especially when 
gallbladder visualization tests have proven negative. 
In such cases we must meticulously study the history 
as regards the onset of attacks; jaundice, slight or 
marked; chills, fever, changes in the color of the stools 
and urine, and radiation of pain; in short, every scintilla 
of evidence available which will be helpful in justifying 
a diagnosis of primary hepato-biliary disease. 

While coronary thrombosis may simulate acute catas- 
trophes, such as perforated ulcer, acute pancreatitis, 
cholelithiasis and acute intestinal obstruction, yet such a 
state does not reproduce an accurate picture of chronic 
ulcer. 


It is of the greatest importance to emphasize the fact 
that individuals in the fourth and fifth decades, who 
present sclerotic changes and are suffering with true 
cardiovascular disease, may, and often do, also harbor 
hepato-biliary disease. 

The problem under discussion is a momentous one, 
and in all cases presenting epigastric pain, particular con- 
sideration should be given to the possibility of cardio- 
vascular disease. 


Dr. James Alexander Lyon, Washington, D. C.—Dr. 
Stanley has brought out a point which needs to be em- 
phasized repeatedly; that is, that certain cardiovascular 
conditions may at times give rise to symptoms which 
are predominantly epigastric. 


Why coronary disease produces gastro-intestinal man- 
ifestations is obscure, but that such a relationship ex- 
ists there is no doubt. We know, for instance, that 
in the early stages of angina pectoris the pain in some 
cases occurs only when exercise is taken following a 
hearty meal. The patient, unaware that exertion was 
the actual precipitating factor, relates his distress to 
overeating and consults a gastro-enterologist. I have 
recently had two patients with angina pectoris who had 
been treated for gastro-intestinal ailments, one for two 
years and the other for over a year, before the anginal 
nature of their attacks was suspected. 


In some of these atypical cases the clue to a correct 
diagnosis may be found when a careful questioning has 
elicited a history of exertion preceding the onset of pain. 
Another clue may lie in the patient’s tendency to keep 
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an upright position and to remain immobile during an 
attack of angina pectoris. The effect of a nitrite upon 
the pain may also furnish evidence as to the nature of 
the pain. 

As Dr. Stanley has pointed out, in cases of coronary 
occlusion which closely simulate gastro-intestinal dis- 
eases there may be no clear differentiating sign or symp- 
tom present during the first twenty-four hours. 

It should be remembered, conversely, that when a 
gastro-intestinal upset occurs in a patient who has 
arteriosclerotic or hypertensive heart disease, a cardiac 
neurosis or a labile nervous system, cardiovasular symp- 
toms may predominate. I should like to cite an exam- 
ple. I was called one night several years ago to see a 
man in his early seventies, an eminent jurist, who was 
in extreme shock. His skin was cold, clammy and ashen 
gray, with cyanosis of the mucous membranes of the 
lips. He was suffering intense, continuous epigastric 
pain radiating into the chest and shoulders. There was 
moderate dyspnea, a fall in blood pressure and a weak 
radial pulse. The abdomen was markedly distended and 
tympanitic. In reply to questions his wife stated that 
earlier in the evening he had taken one or two cocktails 
and eaten chilli con carne and other indigestible foods. 
In this instance it would have been easy to confuse 
coronary thrombosis with the attack of pylorospasm 
from which the patient was suffering and to have treated 
him over a prolonged period for coronary infarction. 
The symptoms quickly subsided after the removal of 
the undigested food. 

In these days when coronary disease appears to be 
on the increase in the age group of thirty and over 
and when its importance is rightly being recognized and 
stressed, we should not allow ourselves to swing to the 
other extreme and see coronary thrombosis and angina 
pectoris in every acute gastro-intestinal upset which 
occurs in a cardiovascular patient. 


SOME REMARKS ON THE TREATMENT 
OF ALCOHOLISM* 


By Erwin Wexserc, M.D.7 
New Orleans, Louisiana 


A man, 32 years of age, who came to see me some 
months ago, with his father, complained of serious 
nervous trouble which he himself reported to be due 
to excessive drinking for the previous five or six years. 
His history was the usual one for alcoholics. Being a 
football coach by profession, he had drunk very little 
as long as he was himself active in his sport. Later 
on he liked to have a social drink or two and he did 
not mind getting drunk once in a while. Finally, he 
got the habit of drinking every day, even when he 
was alone. The more he drank, the less he enjoyed it; 
however, when he made an effort to stop drinking he 
suffered from severe agrypnia and intolerable rest- 
lessness, so that he started drinking again. None of his 
numerous attempts at curing himself had lasted more 
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than two or three days. During the preceding weeks 
he felt very bad. Before going to sleep he had hallu- 
cinations, seeing little animals crawling around. When 
he finally fell asleep he waked from terrific nightmares 
and passed hours in a state of agonizing anxiety, until 
he put himself to sleep again with a considerable amount 
of whiskey. In the morning he waked up nauseated 
and vomiting, and felt better only after another drink. 

Neurological examination of the patient revealed noth- 
ing of importance, except a rapid, coarse finger tremor, 
typical of alcoholics. His state of mind was one of 
apprehensive restlessness; however, there still was no 
symptom of psychosis. He was well oriented as to 
time, space, and personal affairs. His recent memory 
was fairly good. No delusions or hallucinations were 
present at the time. 

Considering the patient’s report of typical halluci- 
nations and his state of apprehensive excitement, I felt 
justified in considering this as a case of alcoholism 
on the verge of delirium tremens. Permanent sleepless- 
ness, only to be conquered by increasing amounts of 
alcohol is a usual feature in the premonitory stage of 
alcoholic delirium. For important reasons, commit- 
ment to a mental hospital was out of the question. 
The patient did not have funds enough to enter a 
private institution, and he positively refused to seek 
admission to a state hospital. Therefore, I decided to 
make an attempt to treat him in his own home. 

I started by frankly telling him about his condition, 
pointing out to him that he would have to be commit- 
ted, even against his will, in a few days, in a state cf 
delirium, if things went on as they were. I wanted 
to frighten him, and I did so, in order to secure his 
full cooperation. Then I put him to bed and ordered 
high vitamin diet, including fruit, fruit juice, tomatoes, 
green vegetables, and brewer’s yeast tablets. After a 
blood sugar test had been done, which turned out nor- 
mal, I started injections of insulin, giving five units 
once a day. At night I ordered 1.5 grains of sodium 
phenobarbital. 

The result of this treatment was much better than 
I had expected. From the first day the patient was 
much quieter than before, and after one week nervous- 
ness had subsided altogether. At that time phenobarbital 
was discontinued and the patient slept the whole night 
as he had not slept for years. His appetite increased, 
and he gained slightly in weight. After two weeks 
insulin was discontinued, and now, six months since 
the beginning of treatment, the pat‘ent is feeling fine, 
entirely abstinent, and still living on high vitamin diet. 

Here my report is finished, as far as physical 
treatment is concerned. However, we are aware 
of the fact that chronic alcoholism is only sec- 
ondarily a physical condition, and primarily a 
mental one, and that it scarcely makes sense to 
get the patient over the physical predicament 
of abstinence without taking care of the under- 
lying mental condition. Therefore, I started 
a series of psychiatric interviews as soon as the 
patient was well enough and able to concentrate. 
As for his psychiatric history, it was, shortly, 
the following: he was the only son of a success- 
ful self-made man, and was considerably spoiled 
as a child. There was no trouble during his 
childhood and youth, his parents were ready to 
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give him all the pleasure he might desire, and 
life ran smoothly and without conflict. He was 
fairly successful in sport, and so it was easy 
for him to make sport his profession and to be- 
come a coach. At 23 years of age he married. 
Sex life was unsatisfactory, the wife had no un- 
derstanding of her husband’s easygoing way of 
living. Within five years three children were born. 
The wife kept her unconcerned and stern attitude 
toward her children and husband, and the patient 
took to drinking more and more, since it meant 
some compensation for what he felt was missing 
in his life. During the frequent quarrels he had 
with his wife, he found out that his drinking 
was the one thing that hurt her more than 
anything else, and he got some satisfaction from 
that. Three years before I saw him they sepa- 
rated. At that time the patient found himself 
already entirely unable to cope with his habit 
of drinking, even with some good will. One 
year and a half before treatment he lost his job, 
and then things went from bad to worse. His 
parents could not hide their disapproval. They 
also nagged and criticized him, as his wife had 
done before. 


The patient was made to understand his own 
responsibility in the development of his condi- 
tion. He had been able to get along as long as 
things went on by themselves. He failed when 
difficulties arose and when it was up to him to 
do something about them. Keeping the attitude 
of a spoiled child during his grown-up years, 
he was not prepared to take any frustration, and 
so he chose drinking as a substitute for unearned 
and unpaid for satisfaction he had enjoyed in 
his parents’ home. 


A free discussion of his problems helped him 
to find himself again. He decided to ask his 
wife for a divorce and to arrange his affairs in 
a way suitable to a new start. He secured work. 

Of course, time is too short to consider this 
patient as cured. We should not be surprised at 
all if he had a relapse one of these days. How- 
ever, in this case as in others that I have seen, 
it was possible to break the habit of chronic 
alcoholism without violent methods or restraint, 
because the patient’s cooperation was secured. 


holds to a certain extent for drug addicts 
so. 


I ordered a high vitamin diet in accordance 
with experiences that I had with that diet in a 
Series of cases of alcoholic psychoses, as well 
as polyneuritides and spinal involvements.* 


“See Wexberg, ‘Diseases of the Nervous System from Nutri- 


tional Deficiency.” Southern Medical Journal, March, 1937. 
urther literature quoted there. 
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The recent conception of alcoholic polyneu- 
ritis as due to avitaminosis ought to be applied, 
practically, to alcoholic psychoses. In fact, I 
have seen delirium and hallucinations clear up 
in an unusually short time with that treatment. 
Whether the therapeutic test in these cases suf- 
fices to prove that alcoholic psychoses are in 
part or entirely due to metabolic disturbance 
from avitaminosis, I should rather not decide, 
nor even discuss on this occasion. Certainly 
there might be more than one cause to account 
for nutritional deficiency in alcoholics. There 
is the fact, for example, that they usually do not 
care for food, or that gastro-intestinal disturb- 
ance and deficiency of absorption exist in almost 
every case, or that relative vitamin deficiency 
may arise from caloric surplus in an alcoholic’s 
nutrition. However, it is possible that an in- 
creased vitamin supply may have some pharma- 
cological effect even if the condition concerned 
is not due to deficiency at all. 


As a practical procedure, increasing the pa- 
tient’s vitamin supply can be recommended as 
a routine treatment in alcoholic psychoses. I 
believe that the fact that our patient was able 
to stop drinking without any abstinence symp- 
toms whatever was mostly due to the dietary 
regime followed. 


The administration of small doses of insulin 
which I have found useful in the treatment of 
alcoholism, reminds us of the recent reports 
about insulin shock therapy in schizophrenia, 
which was started by Sakel in Vienna and 
which now is in the stage of trial in this coun- 
try. While I am unable to say anything about 
this new treatment because of lack of personal 
experience with it, I want to say that the use 
of small doses of insulin, which was recom- 
mended for the treatment of alcoholics and 
drug addicts several years ago, probably has 
nothing to do with insulin shock therapy. The 
most probable explanation of the former seems 
to be the one which claims that the sensation 
of intense hunger which is brought on by insu- 
lin makes the patient care for food rather than 
for drinking. This looks like a psychological 
theory, but it is not; for the condition of an 
individual’s craving for food is primarily phys- 
ical, though naturally it has its psychological 
implications. It is on the same line as the some- 
times successful insulinization of patients suf- 
fering from gastric crises in tabes, the vegeta- 
tive condition of intense hunger being strictly 
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antagonistic to that of nausea and vomiting 
typical of gastric crisis.* 


However, while giving full consideration to 
these physical factors in the treatment of alco- 
holism, undoubtedly the psychiatric approach 
is the more important one. Whenever real co- 
operation from the patient’s side cannot be pro- 
duced, no permanent result from any method is 
to be expected. Therefore, the prognosis of the 
single case depends entirely on the patient’s 
personality makeup and his situation in life. 
In a very interesting book recently published 
(“The Exploration of the Inner Mind”), the 
author, Boisen, established the fact that recov- 
ery in schizophrenia largely depends on the pa- 
tient’s premorbid personality and life situation. 
In other words, those patients who were pri- 
marily “good material’? and who have something 
to look forward to, in their own lives, a family, 
a good job, and so on, are more likely to re- 
cover than others. What seems to hold for 
schizophrenia, notwithstanding its organic back- 
ground, is quite obvious for alcoholism. Much 
can be done for alcoholics and drug addicts by 
increasing social security in general; still more, 
I believe, by a psychiatric treatment which 
gives them another outlook on life and enables 
them to meet difficulties with better mental 
and emotional equipment than they had before. 
Special institutions organized for that purpose 
are an increasing necessity. 


*Chen, Ch’eng and Lyman, in a recent paper on Insulin Treat- 
ment in Morphine Addiction (Jour. Nerv. & Ment. Dis., 83:281, 
1936), have the same explanation in mind for the good results 
in their cases. 


MENTAL HYGIENE IN CHANGING 
TIMES* 


By W. W. Younec, M.D.t 
Atlanta, Georgia 


Mental hygiene gained new impetus and the 
present day trend had its beginnings with the 
recovery of Clifford Beers from a mental illness. 
Having been a patient in mental institutions 
where he suffered many indignities because of 
the ignorance of an archaic system, he gave 
out a chronicle of conditions all too prevalent 
in institutions for mental disease. These con- 
ditions cried aloud for reform. “The Mind 
That Found Itself” resulted in the organization 


*Read in Section on Neurology and Psychiatry, Southern Med- 
ical Association, Thirtieth Annual Meeting, Baltimore, Maryland, 
November 17-20, 1936. 


tAssociate Professor Psychiatry, Emory University. 
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of the National Committee for Mental Hygiene 
for this purpose. 


An investigation was undertaken on a nation- 
wide basis. This soon led to a definite shift in 
philosophy from custodial care in “insane asy- 
lums” to treatment in “hospitals for mental dis- 
ease.” No longer were men and women to be 
placed in institutions simply because they could 
not be tolerated by the family or the commun- 
ity. They were to be placed in hospitals for 
treatment in order to get them well and return 
them to the community as effectual citizens. 


The stress on treatment of necessity must lead 
to a study of causation. Etiology after all is 
the backbone of all treatment. More intensive 
work along research lives evolved from this. 
In these studies of causation the trail of the dis- 
order led back over and over again to childhood. 
For this reason the stress of studies began to 
be laid more and more at this point. For this 
purpose experimental “Child Guidance Clinics” 
were set up throughout the country so that in- 
tensive studies of disorders in their incipiency 
might be made. A report after ten years by 
Dr. George Stephenson reveals the tremendous 
importance of this movement. Such study 
showed the major role played by the parent- 
child relationship and the fact that much can 
be done through parent education and guidance 
toward prevention of growth into maladjust- 
ment. Consequently, one of the most important 
factors in a mental hygiene program rightly has 
come to be that of prevention. 

Out of this study has evolved a definite mental 
hygiene philosophy. This philosophy teaches that 
human problems should be dealt with, not on the 
basis of overt behavior alone, but more particu- 
larly on the basis of the motivations of this 
behavior. The concern must be shifted from 
the fact that a theft has been committed to a 
study of the reasons for the theft; from the fact 
that two nations are at war, to a consideration 
of why this has taken place. This philosophy 
concerns not only the individual as related to 
his own inner problems but also all human rela- 
tions: the husband-wife relationship, employer- 
employe, legal relations of judge and commu- 
ity to the criminal, teacher to child, and all 
such points of human and emotional interaction. 


During these years psychiatric education has 
increased markedly in efficiency. | Twenty odd 
years ago the course in psychiatry was some- 
thing tacked on to the curriculum to give the 
student a little knowledge of the classification 
and nomenclature of the major mental disorders. 
It usually consisted of sixteen or more hours of 
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didactic work or, if there was a clinical demon- 
stration, to the student it was more of the na- 
ture of a glorified side show. Students looked 
upon the whole subject as unnecessary because 
it dealt with a specialty with which they never 
expected to have contact. Today psychiatry is 
playing a major role in medical education. 
Courses usually run from three to four years. 
The purpose is not to teach the student psy- 
chiatry per se but to instill the mental hygiene 
philosophy so that he will deal with patients as 
persons who incidentally possess diseased or- 
gans, and with himself in his human relations in 
general on a more understanding basis. The 
average physician graduating in recent years 
should thus be better equipped to become a 
more effectual member of his profession and 
his community. 


During these years in which the mental hy- 
giene program has been evolving, industry has 
developed with almost mushroom growth. The 
nation has become more and more mechanized. 
This is truly a machine age, and with the growth 
of factories with production as a slogan and the 
constant invention and use of labor-saving ma- 
chinery, things have been happening to our 
populations too numerous and too subtle to 
be mentioned in detail. Life has changed from 


being predominantly rural to predominantly ur- 
ban. Practically everything used by a city 
dwelling population is manufactured ready-made 
for its use. 


These things have had a definite effect upon 
the home. The home used to be a place of 
activities where clothes were made; canning, 
pickling, preserving, and a multiplicity of duties 
performed. Everyone was busy; each one had 
his chores. Today it is much easier and often 
cheaper to buy pickles, preserves and jellies at 
the grocers. Better and cheaper dresses may be 
bought at the department store. Whole meals 
may be picked up by the housewife returning 
late from a bridge game. There is no incentive 
to activities and the home is no longer a center 
for them. Consequently, it has ceased to be a 
place to go to and has become a place to go 
from. Children and adults both, but more par- 
ticularly the former, are apt to have too much 
purposeless unoccupied time, often the oppor- 
tunity for learning bad habits and drifting into 
antisocial behavior. The home as an institution 
IS In a state of flux out of which something 
stable must evolve. 

The multiplication of machinery has made the 
hecessity of employment of labor increasingly 
less, This has brought in its wake necessary 
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unemployment due on one hand to high speciali- 
zation and on the other to the vicissitudes of 
industry. As a consequence, there is more en- 
forced leisure. ‘The idle mind is the devil’s 
workshop,” and again in this culture antisocial 
behavior is often bred. No methods have been 
evolved to keep the social structure in pace with 
the development of industry. Our social struc- 
ture, in relation to industry, reminds one of a 
fast-growing ten-year-old who has never dis- 
carded his five-year-old pants. Women have 
been “emancipated” and now occupy every po- 
sition in life. Formerly a woman could either 
teach school or marry or be that most terrible 
of creatures, an “old maid.’’ She was either 
good or bad. These were nice easy rules to 
play the game by. Today the old standards are 
outgrown and ditched and no new and adequate 
ones have been evolved to take their place. 
This leads to insecurity and confusion. Chil- 
dren see nothing in continuity. Cause and ef- 
fect, the evolving through process into some- 
thing, is not apparent. Pork comes from the 
butcher, butter from a grocer, clothes from the 
department store. They fail to see their place 
in life and what its relationships are. This 
leads to confusion. Panic tends to come to men 
with the uncertainties of employment. 


Civilization has evolved certain institutions 
which are supposed to guide, direct and care for 
human beings in the vicissitudes of life. Gov- 
ernment, the courts, the church, the schools are 
supposed to play this role in our social structure. 
They should be the dominant factors in keep- 
ing this social structure in working order. They 
have failed. Years ago a man in New York 
City was pleading for free education for the 
masses, for public schools. He promised that, 
should such schools be founded, in less than a 
century our jails and insane asylums would close 
their doors. Education is now accessible to the 
large majority of people in this country. Law 
enforcement machinery has become more and 
more intricate and a greater and greater burden 
upon the taxpayer. Laws have been multiplied 
ad nauseam. Churches have grown in numbers. 
Yet today we are faced with the fact that, in- 
stead of a decrease of all types of social and 
personal maladjustments coming under the heads 
of crime, insanity, and chronic dependency, there 
has been a steady increase. There can be only 
one answer: our institutions have failed of their 
promise. 

This must call for a change in method, a re- 
linquishing of old, wornout philosophies. Prag- 
matically there is no other answer. They should 
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all take on a mental hygiene philosophy. The 
courts should stop meting out punishment on 
the basis of overt acts on an arbitrary gradu- 
ated scale but should handle individuals as such 
with an effort to understand motivations and 
handle accordingly. The legal profession should 
cease to talk in terms of precedent and take 
on more vision. The minister should cease to 
inveigh against acts as his major duty and get 
a more personal touch with more understanding 
of their motivations. The schools should think 
more in terms of emotional adjustments and 
less in terms of academic education. 


Faced with the threat of failing structures 
people find themselves in a state of insecurity at 
all points. The home has changed, whether for 
good or bad no one knows. Our institutions in 
which implicit faith for guidance and preser- 
vation has been placed, have failed to keep the 
social structure in pace with industry. Employ- 
ment is uncertain. The very seeds of escape 
into neuroticism or something worse are sown 
in the air. Our institutions must be revamped. 
Too long have reactionary tactics based on 
precedent been dominant in government. They 
have failed. Men of vision who will do some 


cautious, judicious and thoughtful experimenta- 
tion along new lines based upon a mental hy- 
giene philosophy are needed. For after all, life 
is an experiment, but in which intelligence and 


pragmatism should guide. Change in govern- 
ment policy should include the enactment of 
social security legislation so that man in this 
new era may be insured against the vicissitudes 
of life to lend him that modicum of security, his 
right in these changing times. 


The mental hygiene movement then must en- 
large its scope to take in education of the peo- 
ple in its philosophies to the end that more 
pragmatically sound institutions may evolve and 
more consequent security be engendered into the 
mass of mankind. When every institution mak- 
ing up our social structure has taken on this 
philosophy; when every policeman, judge, min- 
ister, physician, school teacher, and parent, be- 
gins to approach human relations from this 
viewpoint, then the mental hygiene program may 
be said to be finished. This should be its goal: 
to work itself out of existence. 


DISCUSSION (Abstract) 


Dr. Esther L. Richards, Baltimore, Md.—This paper 
puts into plain, concise statements what each and every- 
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one of us has been feeling for a long time, and that is 
the fact that our concepts of mental hygiene as a move- 
ment have long since outgrown the swaddling clothes 
of twenty-five years ago. These swaddling clothes con- 
sisted of certain beliefs that seem to make little allow- 
ance for the great fundamental principles of human be- 
havior that lie at the root of well-balanced living. First 
of all, there was the idea that from a greater abundance 
of formal educational opportunities there would inev- 
itably arise a higher degree of emotional maturity; that 
in giving individuals a greater opportunity to grasp in- 
tellectual insight into their selfishness and egotism and 
petty strivings and fundamental jealousies, they would 
overcome these Adamic characteristics. The fallacy in 
this line of reasoning was due to our failure to realize 
that there are two great principles involved in something 
we call insight. One is the intellectual ability to grasp 
a point of view, and the other is the individual’s emo- 
tional willingness to accept what his intelligence pre- 
sents to him. The general principles toward making 
higher education the goal of youth have resulted in a 
great demand for academic tickets of degrees. But edu- 
cation has made only a very feeble start in a program 
which takes any serious thought of the human material 
which is getting the degrees and the diplomas. We have 
only to look at the spots in college and university cur- 
ricula that are drawing increased enrollments, such as 
banking, industry, economics, to see that the trend of 
interest in youth lies toward the commercialization of 
academic interest and away from subject matter which 
contributes toward a really broad concept of personality 
education opening up to the student the wealth of hu- 
man experience bound up in history, literature, art and 
philosophy. Certainly raising the academic standards 
of requirements for vocational functioning by no means 
insures a real degree in education. 

A second disillusioning belief was that raising stand- 
ards of living must necessarily raise standards of life. 
We have only to look at the chaos within our midst 
to see the trends which standards of living have 
taken and the interpretations which have been put 
upon something called standards of life. Never before 
in the history of this country have we witnessed such 
a spectacle of class distinction as has passed before us 
in the political campaigning of the last six months. I 
need not go into its gruesomeness. 

A third disillusioning belief was that which arose 
within the mental hygiene movement itself. It was the 
propaganda of statement that led its hearers to believe 
that could we get at the child early enough in the 
home and in the school we would reduce our state hospi- 
tal and penitentiary population. Here again was the 
idea that one had only to bring high-powered pressure 
of intensive psychiatric social work to bear upon par- 
ents and teachers and our parent education problem 
would be solved. The increase in crime and delin- 
quency and psychiatric hospital patients in the presence 
of magnificant child guidance budgets took the bottom 
out of the child guidance movement as it originally 
started. We have learned the reason, I hope, that 
reform and reeducation are not procedures that caD 
come from without, but an achievement that to be 
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wholesome must come from within. Only in so far as 
the home and the school and the social set and the 
community comes to realize its need for help can real 
mental hygiene service be accomplished. Years ago 
when Mr. Beers conceived the idea of a mental hygiene 
educational activity his first thought was to begin with 
legislature. It was Dr. Adolf Meyer in those far-away 
days who urged him to abandon that form of campaign- 
ing and to start with surveys designed to get some 
knowledge of the mental health needs of communities, 
of schools and homes, and public and private welfare 
projects; to start in a modest way in one spot not in 
advertising and prophesying what should be done, but 
studying quietly what could be done with parents and 
teachers in the slow, day-by-day, undramatic experi- 
ence of human contacts. There is such a thing as over- 
organization and over-campaigning in any experience of 
human welfare. Small beginnings, if rightly. started, 
grow into large educational experiences, and no move- 
ment can grow faster than the capacities of its indi- 
vidual and group components. The machine in indus- 
trialism, the radio, the apartment house, the moving 
picture, the airplane in our community life are facts of 
evolution that are bound to come, and are not in them- 
selves causes of social disorganization except in so far 
as they are made by the rigidities of traditional atti- 
tudes and living which man is loth to give up. Civ- 
ilization’s assimilation of these innovations comes either 
by panic and revolution or by gradual expansions of 
mental attitudes and traditions to meet changing times. 
It is a giving up and acceptance and finding new ways 
and means of living that constitutes assimilation. We 
are in changing times, and no amount of kicking and 
screaming will bring back conditions of the past. It is 
in such times as this that we are forced to pause at the 
crossways and realize that we are obliged to face such 
philosophies of living together that are not amenable to 
childish conflicts of political partisanship. Increasing 
dependence and poor mental health call for increasing 
community consciousness of responsibility and wise guid- 
ance for those who are handicapped. In our social 
thinking we are not confronted with tiding over some- 
thing called a “depression,” but we are facing the serious 
consideration of certain community and state and na- 
tional responsibilities to be carried in the future by 
private organizations or by a more communally or- 
ganized responsibility. The facts are before us and 
around us and engulfing us. As Dr. Young has said, 
the church, the law, the educational system have got to 
wake up to assuming an active and intelligent part in 
the settling of great problems that have to do with public 
health and social welfare. Mental hygiene must rise 
from the status of a scientific phrase and an extraneous 
teforming movement to a status of meaning something 
in the actual functioning of individual lives before it 
- become a great constructive force in our public wel- 
are. 


Dr. R. Finley Gayle, Jr., Richmond, Va—There is 
nothing controversial in Dr. Young’s paper, and I, 
therefore, cannot take issue with him on the matter he 
has presented. 


There are several important points brought out by 
him which I should like to emphasize. We all realize 
that if we are to accomplish anything toward the pre- 
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vention of mental disease, we must emphasize cause and 
not effect in the teaching of psychiatry. It is all too 
true that in the teaching of psychiatry everywhere, until 
quite recently, more emphasis was laid on the classifica- 
tion of mental disease than on what caused it. Un- 
doubtedly a certain number of psychoneurotic and psy- 
chotic states in adolescence and adult life will recover 
under simple custodial care, and at times under no 
treatment at all; but how many individuals would have 
been spared these abnormal reactions which incapacitated 
them, had they received the proper mental guidance at 
home and in the school! How many unhappy domestic 
and vocational situations could be alleviated should these 
individuals so affected get adequate psychiatric help to 
learn why they are mentally sick and thus relieve the 
condition ! 


After all, it is a question of education, mental hygiene 
education, not only education of the physician, but ed- 
ucation of the parent and school teacher; and as Dr. 
Young says, “When every policeman, judge, minister, 
doctor, school teacher, parent, etc.,” accepts the point of 
view of the mental hygiene program, then we have fin- 
ished our labor. The growth of the mental hygiene 
movement has been undoubtedly retarded by the eco- 
nomic depression which we have recently passed through 
and all of the great foundations had of necessity to cur- 
tail their activities and thus lessen the momentum of 
this movement and much ground was lost. Education 
along the lines of mental hygiene is absolutely essential 
so that everyone having to do with human behavior 
will have an insight into the life problems of those indi- 
viduals they come in contact with, and will be able, 
because of this knowledge, to give them helpful advice 
or properly direct them where they may be helped. 


Education of everyone having to do with human be- 
havior can best be planned, guided and directed by 
properly organized mental hygiene societies. The South 
is woefully weak in this respect and there are few state 
societies effectively functioning in our territory. Some 
of our northern and western neighbors have done better. 
My plea would be that we all stress this education by 
organizing and promoting such societies. 


Dr. Erwin Wexberg, New Orleans, La.—lIn spite of 
the fact that I heartily agree with all of what Dr. 
Young said about the importance of the modern mental 
hygiene movement, I do not believe it is superfluous 
to warn against a certain kind of mental hygiene prop- 
aganda which consists of improper popularization of 
psychiatric terms and conceptions. Since it is rarely 
possible to give the laymen all those explanations re- 
quired to prevent misunderstanding, even the best in- 
tentions to be supposed being behind popular books 
on mental hygiene subjects may turn out badly and 
have disastrous effects. At times, even a title may do 
the same, as in the case of a recently published book 
named “Be Glad You Are a Neurotic!” You certainly 
will agree with me that it is not the right thing to en- 
courage people to develop a neurosis and to be proud 
of it. I wish everybody who is interested in mental 
hygiene and wants to write popular books about it were 
conscious of the tremendous responsibility which is in- 
volved therein and would consider this more than his 
business interests. 
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SYMPOSIUM ON MALARIA—Part 1? 


THE FIRST TWELVE MONTHS OF IN- 
FANCY AS A TEST FOR THE COMMU- 
NITY INCIDENCE OF INITIAL 
ATTACKS OF MALARIA* 


By Herpert C. Ciark, M.D.+ 
Panama, R. de P. 


We are all aware of the difficulty one meets, in an 
endemic area, in trying to differentiate a new malarial 
infection from a recrudescence or relapse. It is our be- 
lief that the parasite rate we find each month in the 
native villages of the Chagres River Valley is very 
largely due to recrudescence or relapse. On the other 
hand, a year ago we had an epidemic in which we are 
reasonably certain that many new infections occurred 
because there were individuals attacked that had not, 
over a long period of time, shown parasites in their blood 
films on our monthly surveys. It seems that our only 
means of improving a yardstick, that can give us some 
idea of the chances and the time interval likely to be 
involved in acquiring an initial or a new infection when 
exposed to a life spent in such villages, is to study the 
babies that are born and raised there and to determine 
the age at which they approximate the parasite index for 
children. In the ordinary course of events, in a highly 
endemic area, what are the probabilities in the first twelve 
months of life in regard to initial infections of malaria 
and to recrudescence or relapse? All of us know 
that individuals, particularly of a non-tolerant race 
from a malaria-free region, have acquired malaria as a 
result of a single weekend spent in a bad area. We also 
know that the average person often spends a few weeks 
or months in such a region before malaria is acquired and, 
rarely, some individuals seem never to acquire the dis- 
ease. Other features that demand consideration in the 
first twelve months of life are congenital or hereditary 
malaria, and the effect of the nursing period as a defense 
against the disease. I am inclined to doubt many of the 
reported cases of congenital malaria because the chance 
of contaminating the cord blood with the placental blood 
is very great, unless the blood films are taken by one 
fully competent to prepare them. The second reason 
for doubt is the time interval after birth that is recorded 
in many of them, which certainly permits the question 
of acquirement after birth. Cases of congenital malaria 
are extremely rare. I have seen only one in my 27 years 
of tropical experience and that resulted, I am sure, from 
surgical intervention in a case of:placenta previa where 
the placenta was torn into the cord attachment. 


Daleas! (1935) reports that Henry’s reaction is often 


*Chairman’s Address, National Malaria Committee (Conference 
on Malaria), meeting conjointly with Southern Medical Associa- 
tion, Thirtieth Annual Meeting, Baltimore, Maryland, November 
17-20, 1936 


TDirector. Gorgas Memorial Laboratory. 


tThe Symposium on Malaria, papers and discussions from the 
National Malaria Committee, meeting conjointly with the South- 
ern Medical Association at Baltimore, Maryland, November 17-20, 
1936, which are to be published in the SouTHERN MEDICAL 
JourNaL, will appear in two parts: Part 1 in this issue, and Part 
2 in September. 


positive in the newly born children of Indo-China and 

he feels that congenital malaria is common though para- 

= are rarely found in the peripheral blood of the 
ies. 


Wickramasuriya? reports six cases of congenital malaria 
that he considers the result of transplacental passage of 
parasites. 


Schwetz and Peel’ in a study of 56 women of Central 
Africa at the time of childbirth report that parasites 
were found in 6 per cent of the cord blood films and 
3.6 per cent of the infant blood films. 


Barbosa and Arjona‘ state that congenital malaria un- 
doubtedly exists but that the percentage of cases is very 
small. 


Blacklock and Gordon® find that the stagnation of 
blood in the placenta, with its limitation of oxygen, 
and the presence of glucose favor the localization and 
growth of parasites, but they did not find a case of 
congenital malaria in their study of 26 native women of 
Sierra Leone. 

Wislocki® says, “It is unlikely that malarial organisms 
can enter or penetrate the chorionic syncytium, so that 
the transmission of malaria from mother to fetus occurs 
rarely, if at all. 


Barber, Mandekos and Rice? have very recently re- 
ported on 1,575 examinations of infants one year of age 
or less in malarious villages of Greek Macedonia. In 
discussing the parasite index of infancy they make the 
following remarks: 

“It is theoretically possible that some inhibitory substance may 
be transferred from mothers to infants before birth or through 
lactation The parasite index of 281 infants 
three or four months old was 45.6 per cent; that of 259 mothers 
was 59.1 per cent. If very young infants enjoy no natural pro- 
tection against infection, it is difficult to see how a single infant 
of this locality could escape infection during an exposure of three 
weeks; yet we see that the majority of them escape for three 
months or more, so far as the blood examination could show. What- 
ever protection very young infants possess is not complete or uni- 
versal. We have found two infants infected after 20 and 24 days 
of life, three after 4 to 5 weeks, and eighteen after 6 to 10 weeks.” 


My report® (1915) on the diagnostic value of the pla- 
cental blood film in malaria and my continued experi- 
ence since that date in Central America and Panama 
have not revealed to me a single case that I would list 
as congenital malaria save for the one already mentioned 
in connection with the surgical management of placenta 
previa. Nevertheless, I should present for your consid- 
eration some cases from my autopsy service at Ancon, 
C. Z. This service extended over a period of ten years 
and included a large part of the construction period of 
the Panama Canal when the negro families lived under 
very primitive conditions, yet I have but four cases of 
fatal malaria in early infancy to report and all of them 
are considered acquired (postnatal) infections: 


Autopsy 2,866, age 3 weeks, West Indian Negro. 
Autopsy 2,000, age 6 weeks, West Indian Negro. 
Autopsy 3,756, age 2%4 months, West Indian Negro. 
Autopsy 3,805, age 8 months, West Indian Negro. 


Even the first and second cases mentioned had the 
time and opportunity to acquire postnatal infections. 
Cases of congenital malaria are extremely rare, in my 
opinion, and when they do occur it indicates that some 
accident or disease has broken the placental barrier. Re- 
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gardless of the massive infections one finds in the pla- 
cental blood, the fetal blood is negative for parasites 
practically without exception. 

It is, to me, astounding how few infants under two 
months of age are found positive for malaria parasites 
even when such babies are born and reared in camps and 
rural locations of high endemicity. Because of this, I am 
forced to wonder whether the mother and the nursing 
period provide these infants with some natural defensive 
mechanism and just how much reliance can be placed 
on the first two months of life as a yardstick for the 
incidence of initial attacks of malaria. In fact, the nor- 
mal parasite index for children is not reached in our 
villages even at the end of twelve months although in- 
fections do become very numerous around the twelfth 
month. It has taken several years to build up a suffi- 
ciently large number of babies for analysis but it is pos- 
sible now to present two groups. The first group® is 
made up of babies found in the Chagres villages and in 
various other rural parts of Panama before any control 
was instituted. These babies were not examined monthly 
for twelve consecutive months. Most of them were ex- 
amined but once and the age recorded at the date of the 
survey (Table. 1). 


Table 1 


BABY SURVEY 
Various Rural Villages in Panama 
Malaria Endemic, No Control Measures 
Age in Months Number Examined Positive for Malaria 


1 or less 0 
1 ee 7 0 
2 13 3 
3 16 3 
4 7 0 
5 11 5 
6 17 5 
7 16 2 
8 9 6 
9 11 0 
10 to 11 6 
20 

50 


The second group consists of babies in our river vil- 
lages that we were able to survey by the thick blood 
film method!9 on twelve consecutive months from the 
time of birth (Table 2). 


Table 2 
BABY SURVEY 
120 Examined For The Parasites of Malaria 
On 12 Consecutive Months From Birth 
Mid-month Examination Number Positive 
First. month 


Eleventh 
Twelfth + 


<s 
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worm 
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During the first six months of life there were 60 ex- 
amined and 11 found positive, a parasite index of 18.3 
per cent. 

During the second six months there were 160 exam- 
ined and 39 found positive, a parasite index of 24.4 per 
cent. 


A total of 50 positives out of 220 examined gives a 
rate for the twelve months of 22.7 per cent and this is 
about half what the children’s index is expected to be 
for such places. 

In addition to the 32 initial infections recorded there 
were 3 showing recrudescence, relapse or a new infection 
as the case may be. The first of these cases had its 
initial infection during the third month (P.vivax) and in 
the twelfth month revealed the parasites of P.falciparum. 
The second case acquired its initial attack in the fourth 
month (P.falciparum) and showed the same species of 
parasites in the fifth month. The third case revealed its 
first infection in the fifth month (P.vivax and P.falcipa- 
rum) with the reappearance of one or the other of these 
parasites on the sixth, seventh and tenth months. 


In addition to these two groups of babies, a third group 
of 66 has been in survey progress for the current year 
and they range in age from one to twelve months. It is 
not possible to compare these with the tables just shown 
since it will require 12 consecutive months’ observation 
and some of them may not remain in the area or may not 
be present at all surveys. Thus far six of the number 
(9.1 per cent) have been positive for the parasites of 
malaria. Two of these had their initial attack in the 
seventh month, one in the eighth month, one in the 
ninth month, one in the tenth month and one in the 
twelfth month. Four of the cases had P. falciparum in- 
fections and two of them P. vivax infections. 


DISCUSSION 


These babies wear almost no clothing during the first 
year of life and are therefore exposed to mosquito bites 
more than other children and adults. They live near un- 
controlled anopheline breeding areas and are not living 
in screened houses. Some of them spend the night hours 
under mosquito netting but the discipline in the use of 
the net is poor and one can usually catch more anopheline 
mosquitoes inside these nets in daytime than in other 
parts of the house. 

In both tables there were no babies showing parasites 
until the third month. Table 1 had a rate of 18.3 per 
cent for the first six months, Table 2 a rate of 5 per cent 
for the first six months. 

In the second six months, Table 1 had a rate of 24.4 
per cent, Table 2 a rate of 21.6 per cent. 


The total results in the two tables for the parasite in- 
dex were 22.7 per cent, 26.6 per cent. 

Table 2 shows a rate of 9.4 per cent of recrudescence, 
relapse or new infections for the babies of the Chagres 
River and the village of New San Juan as compared with 
a rate of 57.4 per cent among all others in the same areas 
for the same period of time and for twelve consecutive 
monthly surveys. 

The annual cumulative parasite index for the current 
year in these same groups were 9.1 per cent (infants) and 
58.2 per cent (all others above twelve months of age). 

Perhaps the first two months of infant life are in 
some way provided a natural defense against the disease 


= 

and 
the 
aria 
of 
tral 
ites 
and 
un- 
ery 

of 
en, 
ind 

of 4 

of 
ms 
Irs 
q 
In 4 
he 
lay 
igh 

nts 

ers 
ro- q 
int 
ree 
ree 
at- 
ni- 
“4 
a- 
i- 
1a 
st 
ta 
n, 
rs 
of 
3 
of 


850 


but I feel that the remaining ten months of the first 
year offer us to some extent a helpful guide in regard to 
the frequency of new infections in an endemic region as 
compared to recrudescence and relapse. This disease is 
not so often eradicated by treatment and acquired toler- 
ance as many of us think. The use of transfusions as a 
therapeutic measure in recent years has developed many 
surprises in the way of persistence of malarial infection. 
A malaria patient!1 following his recovery in the tropics 
spent the next nine years in Paris and was apparently well 
during this time but he then developed a large abscess 
and anemia. A transfusion was given him and his donor 
contracted malaria. The patient himself was then found 
to be positive for parasites and he had a slight relapse 
a few days later. 

In another case, several ounces of an Italian’s blood! 
were given as a transfusion to his anemic infant, which 
soon afterwards developed quartan malaria. Quartan 
parasites were then found in the father’s blood. The 
father had no clinical symptoms of malaria but admit- 
ted that about once in 12 to 24 months he had a chill 
which lasted for an hour and was followed by perspira- 
tion. He had suffered from malaria as a child, but he 
had lived in Boston for the previous 20 years. 


CONCLUSION 


Study of the babies included in these three groups 
indicates that they can be used to some extent as a 
measure of new infections in an endemic area. It also 
shows that congenital malaria must be an extremely rare 
occurrence. The first two months of infant life appear 
to be protected either by something inherited from the 
mother or associated with the nursing period. What- 
ever this defense may be it is rapidly lost toward the close 
of the twelfth month. 
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RECENT RESEARCH ON PROPHYLAXIS 
AND TREATMENT OF MALARIA* 


REPORT FOR 1936 


By Hersert C, Crark, M.D.7+ 
Panama, R. de P. 


The great volume of printed reports on these subjects 
since our last meeting makes it necessary to state that I 
have assumed the responsibility of selecting only a few 
of the representative reports from different countries for 
the use of our membership. For those who may want 
more details and additional reports I respectfully refer 
them to the League of Nations Malaria Commission and 
to the Tropical Diseases Bulletin. For the busy field 
worker I am sure the Bulletin will serve him well with 
its mass of concise abstracts covering all tropical and 
subtropical regions. 

Quinine is still our drug for the masses and our 
yardstick to measure the value of other new drugs. 
Following the plan of last year’s report, this review will 
be given to the new drugs that have received the most 
extensive field or hospital trials. The field workers in 
malaria control who are interested in having drug con- 
trol added to their weapons in the anti-malarial fight 
will be interested in a recent statement by Watson! who 
says, “There is, in my opinion, no antagonism and no 
competition between the various methods of preventing 

in all campaigns antimalarial drugs have 


The Ceylon malaria epidemic has held our attention 
for some time. It is interesting to note that the 
medical authorities there always keep a reserve supply 
of quinine equal to ten months requirements and 7,000 
pounds were available at the beginning of that epidemic. 
However, it became necessary to obtain a large supply 
of other anti-malarial drugs and among the reports on 
these is one by Briercliffe? on the use of “atebrin” muso- 
nate. It is a comparative test of “atebrin” musonate 
and quinine made in the hospitals during April, 1935. 
A group of 681 patients was given two intramuscular in- 
jections of 0.375 gram of “atebrin” musonate with an 
interval of 24 hours between them. A second group of 
424 patients was treated with two intramuscular injec- 
tions of 15 grains of quinine followed by quinine given 
by the mouth. About a quarter of the “atebrin” group 
and a third of the quinine group complained of pain at 
the site of the injections; there were two abscesses in 
the “atebrin” group but none in the quinine group. There 
were more deaths in the “atebrin” group and 4 of the 17 
deaths were attributed directly to “atebrin.” 

Between May 20 and May 31, 1935, 1387 persons in 
malarious villages were treated with “atebrin” injec- 
tions; 61 suffered from toxic symptoms such as vomit- 
ing, collapse and abdominal pains. Mental symptoms, 
which in most cases lasted for about a week, occurred in 
8 patients and one of them died from exhaustion. Pain 
at the site of injection was complained of by most of 
the patients, and in 9 abscesses resulted. The data 
available did not allow definite conclusions to be drawn 


*Read before National Malaria Committee (Conference on Ma- 
laria), meeting conjointly with Southern Medical Association, 
=— Annual Meeting, Baltimore, Maryland, November 17-20, 


Director, Gorgas Memorial Laboratory. 
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with respect to the relapse-rate but the belief exists 
that a full course of “atebrin” by mouth (1.5 gram) 
has a greater effect in preventing the return of fever 
than a week’s careful treatment with quinine, and 
that either of these courses of treatment is better in 
this respect than two injections of “atebrin” musonate. 
The majority of patients suffering from malaria do not 
require treatment by injection with either drug. When, 
however, treatment by injection is indicated, quinine is 
to be preferred to “atebrin.” 


The temporary mental derangement which may re- 
sult from the administration of “atebrin” proved a 
serious objection to its use; in one district, where sev- 
eral hundred people had been treated with oral “atebrin,” 
at least 15 cases occurred and the use of “atebrin” was 
abandoned. 


Schulemann? who has been closely identified with the 
development and use of “atebrin” and plasmochin has 
made an authoritative statement that these two drugs 
when given together are more apt to cause abdominal 
pain than when they are given one after the other. 


Soesilo and Gilbert* tested prophylactic drug treatment in a 
hyperendemic malarial region using 175 children, 40 of these were 
under and 135 over 3 years of age, the parasite index at the start 
was 65.7 per cent. All received the official malaria tablets D. V. 
G. (each had 240 mg. quinine sulphate and 2 mg. plasmochin) for 
one week in therapeutic doses after which the prophylactic trial 
began of the different test drugs for a period of 15 weeks; then 
came the end of the treatment, but the blood surveys for the 
parasite index were continued for 28 weeks in all. There were 
four groups with 43, 44, 43 and 45 children in each: (1) The 
use of daily therapeutic doses of D.V.G. malaria tablets for 1 
week lowered the parasite index of 65.7 per cent to 4.5 per 
cent. (2) The children of “atebrin’ Group 1 remained wholly 
parasite free (dosage on 3 days in the week) % to 1 tablet (50 
mg.). (3) Group 2, % to 2 tablets (100 mg.) quinine hydro- 
chlorate, and Group 3, %4 to 2 malaria tablets D.V.G. same period 
and frequency as Group 1. These were never completely free of 
parasites, but had a much lower parasite index over the whole 
15 weeks than before treatment was begun. (4) Group 4 was 
given anti-beriberi-vitamin tablets as a control group of no 
antimalaria treatment. This series had a consistently higher 
index than Groups 2 and 3, but this was, nevertheless, lower 
than before the trial began. The index in a neighboring town 
was 65.2 per cent at the close of these experiments. The stop- 
page of the experiment was followed by a rise of the parasite 
index in all the test groups. The expected continued action of 
“atebrin’ for two weeks was not clearly established. 

Bonne and Stoker’ made experiments on prisoners in Java. 
There were four groups each with 75 prisoners: 

_Group 1 received one tablet of ‘“‘atebrin’” (0.1 gram) every eve- 
ning. 

Group 2 received one tablet of quinoplasmine (0.01 gram plas- 
moquine and 0.3 gram of quinine). 

Group 3 received two tablets of quinine (0.4 gram). 

Group 4 control. No drug given. 

The drugs were given for three months, and this was followed 
by an observation period of two months. The results were as 
follows: no clinical case developed in the “‘atebrin’’ group in three 
months. Parasites were found only twice at the weekly thick- 
film blood examination. Three weeks after the treatment had 
been stopped, the parasite index was no better than in the control 
group. There were no toxic symptoms, but at the close of treat- 
ment every patient was stained yellow. This raises the question 
of the cumulation of “atebrin” and the danger of hypersensi- 
tivity to the sun following the deposition of acridine in the skin. 
The quinoplasmine group had two clinical cases with 44 hospital 
days. The quinine group had four cases with 50 hospital days, 
While the control group had 21 cases with 243 hospital days. 


_Peter,® in a discussion of the clinical testing of mala- 
rial remedies, says that “atebrin” differs fundamentally 
from quinine and plasmochin in its longer retention in 
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the body. It is a dyestuff and its action on the parasites 
is in all probability a direct one. It has a marked af- 
finity for the parasites to which it becomes firmly bound 
and on this account the amount required should be reg- 
ulated by the number of parasites present rather than 
by the weight of the patient. Foodstuffs with abundant 
cellulose absorb “atebin’” and thus diminish its effect. 


Carman’ advises that subtertian infections should be 
treated immediately. It is vain to hope for the devel- 
opment of immunity against it in European cases. “Ate- 
brin” is as effective as quinine and costs no more. His 
observations were made in Kenya. He does not believe 
that Europeans ever develop a useful immunity to 
subtertian malaria. He finds that quinine and “atebrin” 
are equally efficient in eliminating parasites, but pre- 
fers “atebrin” for hospital use since it requires a shorter 
course and releases beds earlier so that 14 per cent more 
patients can utilize the space. 


HicksS calls attention to the fact that “atebrin” mu- 
sonate is the methyl sulphonic acid salt of “atebrin.” 
Ordinary “atebrin” is the dihydrochloride. “Atebrin” 
musonate is sold as “Atebrin for Injection” and must 
be distinguished from “Atebrin Tablets for Injection,” 
which consist of the dihydrochloride. 

Winckel,® discussing malarial therapy in the Psychi- 
atric Clinic at Amsterdam, says that he uses an injection 
of a small dose (150 mg.) of neoarsphenamine to “damp 
down the symptoms when they tend to get out of hand.” 
They have abandoned the use of provocatives of malarial 
infections such as epinephrine. 


Barbosa! reports that in La Bozagona, Spain, malaria 
has been treated by drugs for the five-year period 1930- 
1934. The general conclusions were that the intensive 
treatment of patients suffering from tertian infections 
did not lessen the incidence by this type in the period 
under consideration. During that period all subtertian 
infections were given combined quinine and plasmochin 
and the numbers attacked increased steadily year by 
year. Such an increase was not seen when quinine 
alone was used. Consequently, he finds no advantage 
in giving the combined drugs. 

Franchi and Sautel!! discuss preventive quinine dur- 
ing military maneuvers in a malarious district in the 
south of Corsica during 1934. They draw particular 
attention to the wastefulness of this method. If a 
French soldier contracts malaria he becomes automat- 
ically entitled to a pension, even though preventive qui- 
nine may have made the clinical symptoms negligible. 
Large doses must be given if they are to prevent symp- 
toms; the dose used by the French in Macedonia was 
10 grains daily. The advantage of preventive quinine 
is that the soldier can be kept fit for duty over a special 
period. When the quinine is stopped the patient ex- 
periences a sudden attack of malaria without any stage 
of invasion; the author calls it “decapitated malaria.” 

Hill and Olavarria!2 report a three years trial with a 
short treatment of 1 gram (15.5 grains) of quinine 
sulphate daily for 4 days in the dispensary at Campo 
Lugar, a town of 1,200 people in Spain. They think 
this satisfactory for tertian, but not quite long enough 
for subtertian infections. 

Dawson, Gingrich and Hollar!% offer the advice that 
intravenous injections of “atebrin” should be given only 
in emergency. The injection should be given slowly, 
and the dose should not exceed 0.1 gram. The toxicity 
of “atebrin” intravenously is 20 to 40 times greater than 
that of “atebrin” by mouth. 
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Vardy!4 gave “atebrin” musonate injections to 50 
serious cases. In 32 the patients were cured in 48 hours, 
in two the drug had no effect and quinine was given 
while in two others the drug may have had a toxic effect. 
He states that intramuscular injections are to be pre- 
ferred over the intravenous method. 


Barbosa! reports on the use of quinine and “atebrin” 
in preventing recrudescences after recurrence of benign 
tertian malaria. He accepts James’!® definition of “re- 
crudescence” as a return of fever and parasites within 8 
weeks of recovery from the primary attack; a “relapse” 
as a return between 8 and 24 weeks, and a “recurrence” 
as a return at some time later than 24 weeks. Barbosa 
treated 49 cases of benign tertian with quinine and a 
similar number with “atebrin.” In each group there were 
12 adults and 37 children. The dosage of “atebrin” 
was scaled from 0.1 to 0.3 gm. daily according to the 
age of the patient. Quinine was also graded, the adult 
dose being 1 gm. daily. Each patient was kept under 
observation for a period of two months following recov- 
ery from the recurrence. Seven (58.3 per cent) of the 
12 adults on quinine showed a recrudescence, while the 
“atebrin” series had five, or 41.6 per cent. Among the 
children on quinine the rate was 48.6 per cent and for 
“atebrin” 37.8 per cent. In other words, he believes 
“atebrin” is more effectual than quinine in preventing 
recrudescence in benign tertian malaria. “Atebrin” de- 
lays the appearance of the recrudescence, the interval 
being fully twice as long as when treated with quinine. 


Kirilow-Drenowsky,!7 in Bulgaria, presents some ob- 
servations on a 6-day treatment with “atebrin,” ‘‘ate- 
brin” and plasmochin simplex, plasmochin Co., quino- 
plasmochin and quinine. He reports the method of 
choice to be the ‘“‘atebrin” plasmochin combination, which 
gave only 3.7 per cent of relapses. He placed next the 
“atebrin” treatment alone. Next in order were quinine 
(25 per cent relapses), quinoplasmochin 33 per cent, 
and plasmochin Co. 42 per cent relapses. 


Hicks and Chand18 treated 210 prisoners in India 
suffering from benign tertian and 158 with malignant 
tertian. The drugs used were (a) quinine, (b) totaquina 
Type 1 (32 per cent quinine and 11 per cent cinchonine), 
(c) totaquina Type 2 (19 per cent quinine and 20 per 
cent cinchonine). The doses, 0.6 gram daily per 70 kg. 
of body weight in tertian and 1.2 gram daily in subter- 
tian. The drugs were given in tablet form. The pa- 
tients had spent their lives in an endemic area of India. 
The results were practically the same, a mean duration 
of parasites of 1.5 days, and of fever, 2 days. They 
suggest that a dose of 15 grains once daily for 3 or 4 
days would be suitable for the routine treatment of 
rural populations in the Punjab. This would remove 
the clinical symptoms, which is all the people demand. 

Parvulescu and Boerin!9 made comparative tests with 
two types of totaquina and with quinine sulphate. The 
patients were 213 young soldiers. Benign tertian cases 
were given 9 grains daily for 5 days, subtertian cases 
received 18 grains daily. Totaquina was less efficient 
at these doses, but when double the quantity was 
used they were as effective as quinine. 


Marafion, Perez and Russell? report on the use of 
totaquina in the Philippines. Cinchona with an excel- 
lent alkaloidal content can be cultivated in the Philip- 
pines, and a satisfactory totaquina can be prepared lo- 
cally and sold at a seventh of the present price of quin- 
ine. Refined quinine is an expensive luxury that can 
be used as treatment only by the rich patient. Tota- 
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quina is an excellent drug for the poor. The produc- 
tion and use of totaquina would not interfere with the 
usual sale of other antimalarial drugs. 


Vigoni2! reports on the use of quinine-Weil in the 
Belgian Congo. The formula for this drug is Coo Ha, 
Oz Ne Cig Hii OoN. It is free from the bitter taste 
of quinine. He gave from 10 to 50 centigrams per day, 
according to body weight. He concludes that quinine- 
Weil (60 per cent quinine base) appears to be very 
similar to quinine dihydrochloride in its action. Its 
main advantage is absence of the bitter taste of quinine 
and milder toxic reaction. 

22 


Massias, Bourgin and Nguyen-Van-Tan?* report ex- 
perience with quinacrine and rhodoquine. They report 
excellent results without toxic symptoms. The reader is 
referred to the article for details. 


Chopra, Sen and Ganguli®3 report the use of “tebe- 
tren” in India. It resembles quinine, but costs more. 
It is a combination of acridine and quinine derivatives 
with a derivative of cholic acid. They treated 22 pa- 
tients with 3 tablets three times a day for five days 
and then continued observations for a fortnight. They 
found that it resembles quinine and “atebrin” in action, 
but costs more and offers no particular advantage over 
them. 


Clark and Komp? present a sixth year’s report on 
Chagres River malaria, where field experiments have 
been continued with “atebrin” plasmoquine simplex in 
one group, quinine-plasmochin simplex in a second group 
with a third group for control, but the control has access 
to quinine for voluntary use. 


The effectiveness of the two drugs are considered 
the same, but the people prefer to take “atebrin.” We 
have had no instances of mental derangement in the 
use of “atebrin” for the three years it has been given 
a trial. The present year includes 117 adults and 127 
children, and many of these have had several courses 
of treatment for relapse, and in these cases we give a 
seven day course instead of a five-day course. Plasmo- 
chin simplex is given after the ‘“atebrin’” course has been 
completed. We can keep the parasite index at almost 
a constant level of 9 per cent, but there is little hope of 
lowering it without additional antimalarial measures 
being instituted. Our last year’s experience shows that 
we cannot prevent an epidemic, but the effects of the 
epidemic can be held in control in so far as serious clin- 
ical cases are concerned. 


The bulk of our malaria this year, as in the past few 
years, is confined to the same individuals or families, yet 
some of these individuals will average a course of treat- 
ment every other month. 


It would be impossible in a hyper-endemic area such 
as the Chagres to apply James’ idea of recrudescence, 
relapse and recurrence, but we feel that the bulk of our 
cases represent chronic carriers of the disease rather than 
new infections. A study of babies during the first 12 
months of life supports this belief. We were able to 
get 12 consecutive monthly surveys on 259 people this 
year. One hundred four (40.1 per cent) were negative 
throughout the year. One hundred fifty-five (59.8 per 
cent) were positive at least once during the year and 
58 (37.4 per cent) of these positives remained negative 
after treatment for the remainder of the year, but 97 
(62.6 per cent) developed either reinfection or relapse 
from one to eight times during the year. We think they 
were chiefly the reappearance of the old infection. The 
peak of the disease is among persons from 5 to 20 years 
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of age. It is interesting to note that we had in our 
group this year 68 persons over 60 years of age and 18 
of these (26.5 per cent) revealed parasites in their films 
one or more times and two of them were clinical cases. 
All of these people have spent their lives in this same 
area. They, of course, have a very respectable degree 
of tolerance, but statements regarding immunity to ma- 
laria should be given careful thought. We do not fear 
that drug control over a period of years will deprive 
people of an opportunity to carry light or chronic 
infections, although in the past we have shared that 
opinion. Eradication of a malarial infection and con- 
trol of one are two very different things. Our anti- 
malarial drugs are wonderful possessions, but they can- 
not, alone, eradicate all infections. For the past ten 
years those who practice transfusions?” have been pro- 
ducing facts and cases of malaria from symptomless car- 
riers of malaria that have extended over periods of 
years. Bastianelli2?® thinks that the current treatment 
of malaria does not interfere with the immunizing proc- 
esses that lead to final cure. He emphasizes the time 
factor necessary for the acquisition of immunity and 
discusses the view that, in a hyperendemic district, so- 
called radical treatment may reduce or prevent resistance 
to infection. 
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RESEARCH UPON THE MALARIA PLAS- 
MODIA, 1935-1936* 


By Henry E. Meteney, M.D. 
Nashville, Tennessee 


HUMAN MALARIA 


Boyd! studied the schizogonous cycle of Plasmodium 
vivax in an attempt to differentiate schizonts which 
gave rise to asexual parasites from those which gave rise 
to gametocytes. He found five series of cells. Series 
A were interpreted as the source of trophozoites, but in 
certain of these schizonts a single merozoite different 
in form from the others was interpreted as giving rise to 
a schizont of either Series B or D which were inter- 
preted as pregametocytes. The schizogony of these 
parasites, he believed, gave rise to Series C or E, repre- 
senting male and female gametocytes, respectively. 

In support of these observations, Boyd, Stratman- 
Thomas and Muench? studied the gametocyte formation 
of P. vivax during the primary attack. They found 
gametocytes in the blood only after the fourteenth day 
following inoculation, after which there was a gradual 
increase in density up to about the fifth week following 
inoculation, and then a decline. Upward trends in num- 
ber appeared with great regularity at approximately 
five-day intervals, corresponding with the maturation 
of the gametocyte series found in the morphological 
study of the parasites. 

Corradetti? attempted to confirm Boyd’s observations, 
but found only two types of schizogonous rosettes 
which showed a different arrangement of pigment and 
merozoites with different nuclear and cytoplasmic char- 
acters of the merozoites. He also found two types of 
parasites of the earliest stage having characters respec- 
tively similar to those of the merozoites in the rosettes. 
Certain rosettes contained a merozoite with different 


*Read before National Malaria Committee (Conference on Ma- 
laria), meeting conjointly with Southern Medical Association, 
Thirtieth Annual Meeting, Baltimore, Maryland, November 17-20, 
1936. 
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staining properties from the others, but he did not es- 
tablish these as the source of the second of his two types 
of rosettes. He stated that a differentiation of schizog- 
ony stages on a morphological basis is not yet justified. 

Thomson and Robertson? reviewed previous observa- 
tions concerning the development and structure of the 
gametocytes of P. falciparum. From specimens received 
from Southern Asia and from Africa they described the 
development of these forms and confirmed the ob- 
servations of others that a capsule or periplast as an 
ectoplasmic structure of the organism appears during 
its development, being most prominent in half-grown 
crescents and later becoming more delicate so that it is 
difficult to demonstrate by ordinary staining methods. 


Casini® studied the development of gametes from 
gametocytes in P. vivax, P. falciparum and Halteridium 
danilewski. The study was made with fresh blood, blood 
preserved in a humid chamber, and blood extracted 
from the stomach of Anopheles mosquitoes. He believes 
that gametocytes do not attain maturity by the expul- 
sion of polar bodies as has been generally believed. His 
observations indicated that in both male and female 
gametocytes the chromatin not used in fecundation be- 
comes separated from that which gives rise to the male 
and female elements. In the female gametocyte it is 
expelled like a foreign body, while in the male gameto- 
cyte it remains as a residual body after the formation 
of the flagellate gametes. He believes that all other 
formations which he observed in his preparations and 
which have heretofore been considered polar bodies con- 
sist of residues of erythrocytes or deformation of the 
body of the parasite. 

Ivanic® 78 observed blood smears containing P. vivax 
for evidences of mitotic nuclear division. His first ob- 
servation showed evidence that the first stage of nu- 
clear division was promitotic in character. His second 
observation showed a similar form of division in one of 
two daughter chromatin masses, and his third observa- 
tion showed a true mitosis in the mother nucleus. From 
these observations he concludes that the malaria para- 
site originated from a more elementary rhizopod in 
which mitosis was the rule, and that infection may have 
originally been acquired by mouth rather than by the 
bite of mosquitoes. 

Knowles and Basu? studied the nuclear division of 
sporozoites of P. vivax and P. falciparum obtained from 
Anopheles stephensi. They found various stages of divi- 
sion of the original chromatin into two masses and the 
division of one of these forming three separate nuclei. 
They considered that these findings corroborated ob- 
servations of several previous observers who placed no 
significance on the finding, and also the observations of 
Missiroli working with P. relictum, who described divi- 
sion of the sporozoite into rounded bodies which ap- 
plied themselves to the surface of red blood corpuscles 
and presumably developed into ring-trophozoite forms. 
They stated that these findings indicate that the sporo- 
zoite may not be the end-phase of the sporogony cycle. 

Jacobsthal1° stained malaria blood films with Loef- 
fler’s methylene blue in order to study the red cells 
infected with P. vivax and P. falciparum. He corrob- 
orated the findings of Eaton which I reviewed two 
years ago and those of Brug which I reviewed last 
year, showing that 90 to 98 per cent of the infected 
erythrocytes were recticulocytes. He noted that the 
reticular structure of infected cells was altered. He 
considers that the parasitization of these young erythro- 
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cytes is of clinical importance because their destruction 
hastens the development of anemia. 


Sarkissiane!! studied the development of Schueff- 
ner’s granules in erythrocytes parasitized by P. vivaz, 
using Nile-blue sulphate as a vital stain, and subsequent 
fixation and staining with azure-eosin. He found that 
granulation started in the ring stage, reached the maxi- 
mum in half grown schizonts, and disappeared little by 
little as the parasite matured. Meanwhile the superfi- 
cial layer of the erythrocytes became damaged and 
finally lost, the cells became swollen and lost their 
hemoglobin and the remaining stroma became raspberry 
colored with azure-eosin. He concluded that the super- 
ficial portions of the erythrocytes were used in the 
nourishment of the parasites. The pigment of the para- 
sites was partially stained red by Nile-blue sulphate 
which the author interpreted as evidence of the presence 
of liprochrome in the pigment. 


Barber!2 observed degeneration of sporozoites of P. 
vivax and P. falciparum in the salivary glands of Anoph- 
eles mosquitoes in Greek Macedonia and in Cyprus. 
Most of the observations were carried out with Anoph- 
eles elutus and A. superpictus, both laboratory infected 
and naturally infected. Degeneration of the sporozoites 
was found to be definitely more common in superpictus 
than in elutus. Even comparatively young sporozoites 
at summer temperatures sometimes showed degenera- 
tion. The degree of degeneration often varied in the 
two salivary glands of the same mosquito or in two 
lobes of the same gland. No factors were discovered 
which seemed to be definitely correlated with the pres- 
ence of degeneration. Epidemiological studies indicated 
that degeneration of sporozoites may help to explain 
the relative inability of A. superpictus to transmit ma- 
laria, especially in some parts of Macedonia. 

Boyd, Kitchen and Muench!® investigated the geo- 
graphical distribution in nature of the McCoy strain 
of P. vivax which they have used in their biological 
studies of malaria in northern Florida. Their investiga- 
tion was based upon evidence of immunity or suscepti- 
bility to this strain in paretics to which the parasite 
was applied therapeutically. Patients from the western 
part of Florida and the contiguous part of Alabama 
presented the shortest average duration of attack and 
those from western Florida showed the lowest percent- 
age of takes on first inoculation. These facts, together 
with the detection of a person from this region entirely 
refractory to this strain and the fact that the strain was 
originally isolated from western Florida, led to the con- 
clusion that this area is the indigenous habitat of the 
strain. 


MONKEY MALARIA 


Pandit!4 compared the results of fixing blood films 
containing monkey malaria parasites by air drying with 
wet fixation in osmic acid vapor. Both types of fixa- 
tion were followed by secondary fixation in methyl alco- 
hol, after which Giemsa stain was applied. He stated 
that osmic vapor fixation produced better demonstration 
of the amoeboidicity of the parasites. The chromatin 
mass appeared to be more mobile and more spread-out. 
Two vacuoles could be made out in many of the 
forms, one surrounded by pink staining chromatin, the 
other by blue staining cytoplasm. Furthermore, cet- 
tain very peculiar forms of P. cynomolgi were seen, 1D 
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which the nuclear vacuole, instead of being completely 
surrounded by chromatin, appeared to open out into the 
erythrocyte through a cleft in the chromatin. The 
erythrocyte also appeared smaller and more purplish 
after osmic vapor fixation. Pandit believes that this 
method of fixation kills the parasite more rapidly and, 
therefore, fixes it in a more natural condition. 


BIRD MALARIA 


Huff and Bloom? found that P. elongatum is capable 
of living in all of the blood and hemopoietic cells of 
the canary in contrast to other known species of avian 
plasmodia. Parasites were studied in smears made from 
the cut surfaces of liver, spleen and bone marrow. The 
smears were fixed in Zenker-formol and were stained 
with Delafield’s hematoxylin followed by eosin-azure II. 
Other methods of fixation and staining were also used 
for the study of various types of cells. All of the asexual 
stages of the parasite were found in all of the blood 
and blood-forming cells. The vast majority occurred 
in cells of the erythrocyte series. The authors considered 
it probable that the parasites in phagocytic cells were 
destined for destruction since both living and degen- 
erated parasites were found in these cells, whereas 
only normal appearing parasites were found in cells 
of the erythrocyte series. Normal parasites were also 
found occasionally in the nonphagocytic plasma cells, in- 
dicating that this cell offered a suitable medium for 
the progressive development of the parasite. Gameto- 
cytes were found only in normoblasts and erythrocytes. 
Only the parasites in cells with obvious hemoglobin 
produced pigment. Although the morphology of some 
of the developmental stages of the parasites were found 


to be different from the same stages of other species, 
the authors believe that these differences are insuf- 
ficient to exclude it from the genus Plasmodium. The 
merozoites were found to be elongate in shape, suggest- 
ing a close relationship between the Suborders Haemo- 


sporidiidea and Eimeriidea. This study also demon- 
strated that P. elongatum had quotidian periodicity 
with segmentation occurring in the morning hours in 
contrast to P. cathemerium in which segmentation is re- 
stricted to the evening hours. 

Brumpt!® described Plasmodium gallinaceum, a new 
species from the domestic fowl. This plasmodium pro- 
duces from 8 to 32 merozoites. The nucleus of the 
erythrocyte is displaced both by schizonts and gameto- 
cytes. No attempts were made to transmit this plas- 
modium to other species of birds. 

Wolfson1* described Plasmodium oti, a new species 
from the eastern screech owl. The characteristics of 
this species are as follows: gametocytes elongate, not 
displacing the nucleus of the erythrocyte but tending to 
bend around both poles of the nucleus; schizonts elongate, 
not displacing the nucleus, located usually parallel to 
the long axis of the cell, number of merozoites usually 
eight, pigment granular to rod-like. The parasite is 
the first plasmodium from an owl successfully trans- 
mitted to canaries. The author also states that the 
common species of plasmodium occurring in owls and 
having round gametocytes is considered to be P. sub- 
praecox. 

Manwell!8 succeeded in transmitting P. polare from 
the cliff swallow to the canary. Eight birds were in- 
fected and the parasite was carried through five trans- 
ers. All infections were extremely light, but no case 
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of spontaneous elimination of the infection was ob- 
served. There was no evidence that the parasite was at 
all pathogenic to the canary. 

Wolfson!® studied the synchronicity, periodicity and 
length of the asexual cycle of P. rouxi in the canary. 
She defined synchronicity as the degree of concurrence 
of any designated stage at any particular time, and 
periodicity as the degree of similarity in the length of 
the different asexual generations. She concluded that 
the degree of synchronicity in this plasmodium is low 
since any growth stage could be found in the blood at 
practically any time of day. Periodicity, on the other 
hand, is marked, and the length of the asexual cycle 
appears to be 24 hours, since there was no evidence of 
sporulation at longer intervals. 


Wolfson29 also studied the periodic phenomena of P. 
circumflexum in canaries. She found the synchronicity 
relatively high since at certain times there was com- 
plete lack of some stages and the large predominance of 
others. She found the length of the asexual cycle to 
be about 48 hours, the largest amount of sporulation 
occurring during the late afternoon hours. 


Schwetz21 studied plasmodia from an owl and a 
weaver bird in the Belgian Congo. The ow! was found 
to harbor a Haemoproteus and also two plasmodia, 
which he identified as P. praecox (relictum) and P. 
fallax, the latter having been originally described by 
him in 1930. The plasmodia of the weaver bird were 
identified as P. praecox (relictum) and P. elongatum. 

Demidowa?2? injected decreasing numbers of P. prae- 
cox into birds, using micromanipulation with a dark 
field condenser. Successful inoculations producing in- 
fection were obtained even by the injection of a single 
infected erythrocyte. By reducing the dose of the 
infected material the normal incubation period of 5 to 
7 days became prolonged to 10 to 52 days. 
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SOME RECENT ADVANCES IN THE EPI- 
DEMIOLOGY OF MALARIA* 


By Georce E. Ritey, M.D. 
Jackson, Mississippi 
ERNEST CARROLL Faust, PH.D. 
New Orleans, Louisiana 


and 


S.S. Coox, M.D. 
Washington, District of Columbia 


The Sub-Committee on Epidemiology as in former 
years has adhered to the practice of confining its re- 
port to studies outside the continental United States. 
A report of this type obviously cannot cover more 
than a small part of the literature on this subject. 


Last year your attention was called to an article by 
Sinton.1 Since that time, he2% has completed this 
most interesting and convincing article, “What Malaria 
Costs India Nationally, Socially, and Economically.” 
In addition to other costs, he points out that malaria 
causes a tremendous loss to the government in the 
decrease in revenue and the increase in cost of operation. 


James* and Gill5 give excellent reports of the epi- 
demic of malaria in Ceylon. Ceylon is about one-half 
the size of England with about three and one - half 
million population. The humid fertile southwestern 
section contains 60 per cent of the population. A. culici- 
facies is the only active carrier among many species 
of anopheles, and benign tertian is the type of malaria 
commonly present. There are only a few cases of 
malignant tertain. The northeastern section is dry and 
normally has a splenic index of 70 per cent as com- 
pared with 5 per cent in the humid area. It had been 
previously noticed that in dry years when the monsoon 
failed, malaria increased in the humid area. In 1934, 
the monsoon was absent. Two weeks later, in early 
October, the epidemic started and in November had 
increased to ten times the normal number of cases. 
The epidemic reached its height about the middle of 
December, and the first wave declined after that and 
ended in March, but was quickly followed by a second 
wave. The case mortality was low, being from 1.5 to 
3.0 per cent. Of the mosquitoes caught in houses, 
14 per cent were infected. James? states that the sec- 
ond wave was due to recurrences and not to fresh 
infections. Benign tertian was the predominating type. 
He states that the production of late recurrences is 
characteristic of benign tertian. Gill,> on the other 
hand, believes that, as the second wave was associated 
with a rise in the infection rate of anopheles, it was 
a true epidemic wave, being due in part to new infec- 
tions as opposed to relapses. This epidemic was due 
to: (1) drought which changed large lakes and rivers 
into small shallow clear pools and caused the failure 
of crops, resulting in poverty and malnutrition; (2) 
a great multiplication of mosquitoes; and (3) an avail- 
able immune population after exceptionally healthy 
years; and Gill5 adds the presence of “factor X” which 


*Read before National Malaria Committee (Conference on Ma- 
laria), meeting conjointly with Southern Medical Association, 
Thirtieth Annual Meeting, Baltimore, Maryland, November 17-20, 
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occurs periodically every five years and is associated 
with the malaria parasite. The epidemic cost eighty 
thousand lives in seven months. 


Covell and Baily® report observations made on a 
regional epidemic of malaria in Northern Sind. They 
point out the similarity between this epidemic and 
that of Ceylon. It was marked by a great increase in 
the number and infection rate of mosquitoes. It was 
among the population with a low communal immunity, 
The economic conditions were similar. Ceylon had 
no crops due to drought, while Sind’s poverty was due 
to an epidemic of cholera and the occurrence of floods 
with the resultant loss of property. Malignant tertian 
predominated in Sind; whereas, benign tertian was the 
predominant type in Ceylon. They note that the con- 
ditions favorable to propagation were longevity and 
activity of anopheles and low immunity. The latter js 
necessary for high mosquto infection, as the gametocyte 
count is high in these and not in those with a higher 
degree of immunity. 

These same workers’ report that Sind was _ highly 
malarious before the Lloyd barrage scheme commenced 
operation and was subject to periodic epidemics of 
malaria, especially in the northern area. Since the 
operation of this system of canals, malaria has become 
considerably worse due to a rise in the subsoil water 
levels with waterlogging, to seepage from some of the 
new canals, and to the cutting off and impounding of 
old canals, all of which resulted in prolific breeding 
of mosquitoes. They further call attention to the fact 
that there has been a great increase in the amount of 
rice fields because of the availability of water. 


Timbers,’ reporting a study covering two malaria 
seasons in Western Bengal, notes that the region is 
hyperendemic with wide variations in intensity for 
villages and years. P. vivax is the mo:t prevalent, 
with P. falciparum second during the fall and P. ma- 
lariae second in the spring. Kala-azar is present and 
complicates the spleen picture. A. philippinensis is the 
chief vector in summer and fall. A. annularis (he 
notes that this is synonymous with f:diginosus) and 
A. pallidus are the only other species of importance. 
A. pallidus is the only one infected during the cold 
weather preceding the spring epidemic. A. philippinen- 
sis was reduced and not infected, whie A. annularis 
was plentiful but not infected. Gametocytes were 
present and plentiful throughout the year, but were 
most frequent in December. The sporozoite rate was 
highest from July to October. Each of these anoph- 
eles had its greatest intensity one to three months 
later; that is, the period of optimum infectivity pre- 
cedes the season of its greatest density. The three 
carriers breed only in still, clear, shady water with lots 
of aquatic vegetation. Rice fields were found not to 
be important breeding places. A. culicifacies, A. minimus, 
and A, aconitus, which are efficient carriers elsewhere, 
are not carriers in Western Bengal. They are scarce 
and not infected. 

Christophers? calls attention to the fact that a ma- 
laria survey is of the highest importance and points 
out that it is impossible, until actual facts are known, 
to determine which, if any, measures of prevention are 
to be adopted. He points out that in Bombay, 4. 
superpictus was the most common anophe'es and would 
have been controlled; but the malaria survey showed 
them to be harmless, and A. stephensi, breeding in wells 
and cisterns, was found to be the vector. 
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Hackett!® points out, in a study of the biological 
factors in malaria control, that there are two epidemi- 
ological types of malaria in Europe. One is due to 
the presence of races or species of anophelines which 
habitually feed on man. These are dangerous in strict 
proportion to their numbers. The other type depends 
on conditions permitting contact between anopheles and 
man which is usually suppressed through natural bio- 
logical influences. In old and progressive agricultural 
communities, there is no relation between the numbers 
of these anopheles and the amount of malaria. He 
states that animal barriers are never useless, but that 
in the case of dangerous anophelines, animals do not 
deviate them so much as they serve to dilute the blood 
supply by adding a large number of unsusceptible 
hosts. 


Garnham!! states that malaria in an African in a 
hyperendemic area causes little sickness. Preventive 
drug treatment, therefore, serves no purpose. A study 
of malaria in the native reserve of Kenya shows that 
85 per cent of the children are infected by the fifth 
month and 100 per cent by the sixth. These children 
are well nourished and healthy. Malignant tertian and 
quartan are ubiquitous. Benign tertian is rare but has 
a focal distribution and is the most dangerous para- 
site. P. falciparum and P. vivax appear by the end 
of the second month of life, and P. malariae not until 
the fifth month. By the end of the first year, nearly 
every child is infected with P. malariae, but immunity 
against this parasite is soon established. Only 1% 
per cent of the adults were infected with this type. 
Fifty per cent of the infants two months old, 80 per 
cent of the children, 30 per cent of the young adults, 
and 25 per cent of the older ones had crescents. 


Wickramasuriya!? reports six cases of congenital ma- 
laria. In the first three cases, massive infection of the 
placenta with malignant tertian was noted. The first 
case had a few malignant tertian parasites in the um- 
bilical cord. The baby’s temperature rose on the fifth 
day. In the second and third cases, there was intra- 
uterine death of the fetus and malignant tertian was 
found in the fetal brain and spleen. In the fourth 
case, the mother died of malignant tertian. Pigment 
only was found in the fetus. In the fifth case, the 
mother died of malignant tertian and parasites were 
exhibited in the fetal heart, liver, and spleen. In the 
sixth case, the mother died with malaria and crescents 
were found in the blood of the cord, but not in the 
fetal liver or spleen. 


Bourgin!3 reports a case with P. vivax gametocytes 
in the peripheral blood of the mother and in the um- 
bilical cord of the child. Neither the mother nor child 
had fever. The mother was treated six days after 
Parturition. No parasites were found in the mother 
: child, but both had a high percentage of mononu- 
clears. 


Tannerl4 reports a congenital case of malaria in one 


of twins. The mother came from India to England. 
She had a few attacks during pregnancy, the last 
about ten days before delivery. When the child was 
53 days old, P. vivax was found and was associated 
with an enlarged spleen but no fever. 

Mackay15 states that a considerable proportion of 
children are born with definite evidence of malaria 
infection contracted in utero. He reports that of 44 
blood smears taken at birth, 8 showed sub-tertian 
trophozoites and one benign tertian gametocyte. In 
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this connection, Daleas!® reports that Henry’s reaction 
is often positive in newly born children of Indo-China, 
and he believes that congenital malaria is common, 
though parasites are rarely found in the peripheral 
blood. He says that parturition and abortion in severe, 
acute, or chronic malaria without treatment may result 
in collapse, but that parturition rarely brings on an 
attack in a case of latent malaria. 


The salivary glands of two varieties of maculipennis 
are differentiated by de Buck and Swellengrebel.!7 
In messeae, the glands are typically rod shaped and 
frequently contain masses of needle-like crystals in 
the lateral lobes; while in atroparvus, they are club- 
shaped and devoid of crystals. 


These same authors!8 report that A. maculipennis 
is an indifferent vector in Holland in the summer. 
This is not because they are bad carriers, nor is it due 
to animal attraction only. It is because of the short 
life of the summer generation. They found that from 
September to December the rate of survival was 59 
per cent; from January to March, 32 per cent; and 
from April to August, 15 per cent. The sporozoite 
rates during these three periods were approximately 
the same—74, 71 and 70 per cent, respectively. They 
noted that the heaviest infected mosquitoes live the 
shortest time and that intestinal infection alone was 
not apparently responsible for this fact. 


Trensz!9 says that if Henry’s reaction is due to the 
presence of antibodies in the blood of the malaria pa- 
tient as the result of the antigenic presence of hemo- 
zoin, then hemozoin should serve as a better antigen 
than melanin. He found that hemozoin does not act 
as an antigen in Henry’s reaction. According to Prud- 
homme,? the serum of the malaria patient has no 
specific affinity for melanin. Melanin serves only as 
an indicator of the stability of serum in distilled water. 
He states that many other substances can be used in 
place of melanin with advantage, and he recommends 
the use of a fine suspension of carmine in distilled 
water. 


Sydenstricker,2! after trying various vital stains for 
malaria parasites, found that a saturated solution of 
brilliant cresyl blue in sterile physiological saline is 
best. The advantages are that it stains at once and 
that the parasites remain alive for about two hours on 
the warm stage. 


Pawan?? states that stained malaria slides may be 
kept in good condition even in tropical climates. His 
method of preserving the slides is to dip them in a 
saturated solution of paraffin wax in xylol. To ex- 
amine them later, they are cleaned with xylol and ex- 
amined in the usual way. After examination, the oil 
is removed with xylol, they are dipped as before, and 
stored. 

Kehar,23 24 in two reports, makes some very inter- 
esting observations on the absorption and excretion of 
“atebrin.” He notes that “atebrin” first appears in 
the urine in from 15 to 60 minutes, and that 49 to 
69 per cent of the administered dose is excreted in from 
16 to 28 days. He states that “atebrin” is eliminated 
from the body over a period of 54 to 69 days. With 
increase in the amount of urine, there is increased ex- 
cretion of “atebrin.” The absorption and excretion of 
“atebrin” were found to be slower if taken at meals 
or two hours after meals than if taken one hour before 
or two and one-half to three hours after meals. 


Helferich25 and others called attention to the unusual 
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fact that in a chronic endemic area the parasite index 
was often found to be much higher than the spleen 
index. In many instances this was noted as a perma- 
nent condition and was found to be equal among all 
age groups. Helferich believes that this may be due 
to a low virulence or a strain resistant to medication. 


In studying two strains of P. vivax used in the 
treatment of paresis, de Buck2® found them to differ 
as regards the average incubation period, the number 
of parasites present, and the number of merozoites pro- 
duced per schizont. He found these characteristics to 
be constant regardless of the method used in inocula- 
tion and he lists them as true inherent characteristics 
of the strains in question. 


Cassuto2* describes two types of relapse. The first 
he describes as a recrudescence where a number of 
parasites survive treatment and continue to proliferate. 
In the second he says parasites are present, but due to 
immunological equilibrium, they do not proliferate until 
this equilibrium is upset by an operation or injury or 
in nature by some intercurrent illness or depressant. 


In a study of A. maculipennis vars. labrachiae and 
messeae, Putoni?® found that there is no foundation 
for the idea that anopheles need clear water for breed- 
ing. He reports that sewage as a fertilizer would accel- 
erate anopheles breeding and increase the percentage 
of larvae that grow to adults. 


Wilson29 finds that A. maculatus caught in houses 
represents the number seeking blood. This species is 
most active in seeking blood during the period when 
the wet-bulb temperature is high. 


Lutrario,39 in Italy, reports a rhythmical rise and 
fall in malaria, with small cycles which coincide with 
the yearly seasons, larger ones with periods of four to 
five years, and others yet larger whose duration is 
measured in centuries. 
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CONSIDERATION OF THE MALARIA 
PROBLEM IN THE TENNES- 
SEE VALLEY* 


By E. L. BisHop, 
Knoxville, Tennessee 


We know malaria not as a single entity but as a 
problem of multiple aspects. It is not one but several 
diseases; not simple, but extremely complex in its epi- 
demiology. The purpose of this discussion is, how- 
ever, to outline some of the very broad considerations 
related to the regional aspects of control and factors, 
including that of administration, which may influence 
the prevalence of malaria for good or ill. 


It is, of course, perfectly clear that the primary 
factor for consideration in analysis of malaria trans- 
mission must be that of water and its control. With- 
out breeding surfaces and a food supply for anoph- 
eline mosquitoes, the index would quickly decline to 
the vanishing point. This condition would, however, 
be attended by such maladjustments in agriculture 
and food supply for other forms of life as to make 
the accomplishment in malaria prevention of no con- 
sequence. There would be no human beings to profit 
by it. Obviously, therefore, in regional programs of 
water control we must discover measures that produce 
maximum economic values with the minimum of ad- 
verse conditions to affect our well-being. 


The valley of the Tennessee River and its tributaries 
is a vast watershed in which more rain falls each year 
than on any other region of similar size in the United 
States. Within the area of some 40,000 square miles 
live about two and one-half million people, and as a 
region it possesses an infinite variety of varying con- 
ditions relating to topography, climate, soil formation, 
and other elements of economic geography. It must be 
apparent that this rainfall and these widely varied 
conditions of land slope, climate, and soil possess vast 
potentialities for both good and evil. If properly re- 
lated to a program of land use and conservation, the 
possibilities for economic welfare and protection of 
generations yet to come are vastly increased. If waste- 
ful practices are the rule, the present resources through 
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the destructive influences of water running riot and 
through exploitation of the land will soon be spent. 
The region can then but inadequately, if at all, sup- 
port its population. 

In earlier days comparatively little of the rainfall 
left the land by direct runoff. The larger fraction 
was held in the soil, by reason of its forest and 
ground cover, to be utilized in growing vegetation or 
to reach the streams through springs and ground water 
channels. Now the situation has been radically changed. 
Most of the rainfall reaches the streams by a rapid 
surface runoff, wasting itself so far as value to vege- 
tation is concerned, and depleting the soil over which 
it passes in its haste to reach a stream channel. The 
result is too little water for crops and too little soil 
in which to grow them. It has been said, for exam- 
ple, that cultivated land in this region loses from 5 
to 120 tons of soil to the acre each year. Obviously, the 
resultant silting of minor stream channels is another 
hazard and the vicious cycle there becomes complete. 


This change in the way the water leaves the land 
has apparently had only one beneficent result to re- 
deem its many destructive effects. Malaria has de- 
clined, not only in the Valley, but for the same reason 
of lessened breeding surfaces, the whole section of the 
United States east of the Mississippi River and certain 
sections immediately west of it show a lower mor- 
tality than in earlier years. A map of malaria mor- 


tality in 1870 would indicate a considerable ratio of 
deaths extending up into the region of the Great Lakes 
and up the Atlantic coastal plain to the latitude of 


Philadelphia or New York. Now, this cause of death 
has retreated to a position south of the Ohio River 
to include parts of eastern Texas, Louisiana, Arkansas 
and southeast Missouri. 


The problem of the public health agency and the 
conservationist, simply stated, is to reproduce as far 
as possible the natural water control of earlier days 
without reproducing the malaria hazards of those days, 
for reduction of these hazards through the quickened 
runoff of water over the surface of the soil spends 
too freely of our basic resources and may eventually 
add to the malaria hazard in low-lying areas. 


Economically, such a process resembles burning a 
home to rid it of rodent infestation. Conversely, of 
course, refusal to recognize the factors concerned with 
malaria prevention is comparable to the fireman who 
drowns the family in his anxiety to protect property 
from a fire. 

Thus, to those of us in the public health field this 
program of water control in the Tennessee Valley be- 
comes of direct and paramount importance; regardless 
of whether we serve in local, state, or Federal health 
organizations. We need to study its elements and ex- 
tent and to define developing physical readjustments 
in terms of their impact upon the population. Grant- 
ing the basic necessity of water control from a social 
and economic point of view, we must convert potential 
liabilities into actual assets by intelligently directed 
procedure undertaken as a team with a common ob- 
jective. 

Let us, therefore, briefly examine the principal aspects 
of this water control program which is just now the 
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most important single “consideration” of the “malaria 
problem” in the Tennessee Valley. We may arrange 
them in two broad categories, as follows: 

(1) Artificial storage in rivers that are publicly owned. Here 
we must consider the physical and economic requirements of 
water storage such as dams, reservoirs, stream flow, and rainfall; 
navigation, river facilities, and related transportation problems; 
and electricity as a by-product of these measures. 

(2) Natural storage on land privately owned. It has been 
said that if we could hold on and in the soil of the region only 
10 inches of the average annual rainfall of from 40 to 80 inches, 
we would keep back more water than can be contained behind 
two Norris Dams. Hence this group of measures is concerned 
with the agricultural requirements for natural water storage, 
including farm management, sods, legumes, forests, plant foods, 
and plant food production, terracing of slopes, and the various 
other measures entering into control of the so-called “Little Wa- 
ters’’ in relation to the land. 


The importance of considering the whole of the 
problem, rather than of isolating a single phase of it 
such as malaria control, is readily apparent from 
study of this grouping of measures for the reasons, 
first, that we must not convert portions of our country 
into “biological deserts,” and, second, the naturalistic 
approach to the control of mosquito breeding appears 
to offer the best possibility of finding effective meas- 
ures that are within the economic range of existing 
resources. Thus we must take into account not only 
the aspect of the problem with which we as public 
health workers are directly concerned, but also inter- 
ests of biologists and others concerned with the con- 
servation of natural resources and preservation of 
balance in other forms of life. We must constantly 
weigh one value against another in order to ascertain 
the relative worth of one procedure as compared to 
another. When land is drained, the result in mosquito 
control must be weighed against loss of useful life and 
lowering of ground water level. When water is im- 
pounded, it must be in such manner as not to increase 
the hazard of malaria. When reservoirs are cleared and 
prepared for an impounded pool, it must be done in 
such manner as to conserve useful growths and at the 
same time to minimize floatage. In the operation of 
reservoirs the circumstances conducive to wild life pro- 
tection must be considered as well as conditions re- 
quired for mosquito control. In short, we must view 
the whole picture and arrive at a coordinated program 
of work which, to the greatest possible degree, com- 
prehends all related elements and considers the whole 
problem of conservation rather than a disarticulated 
fragment. It is clear that human values must take 
precedence over other values, but let us accurately 
determine the true human values. There is need for 
the control of disease, but there is also need for more 
productive lands, for forestry programs, for wild life 
conservation, and for ground water held through water- 
retaining crops which are such essential factors to im- 
proved agricultural economy. In brief, there is need 
to consider the whole range of vital and physical eco- 
nomics, in which malaria prevention is one purpose, 
and to make each purpose serve each other purpose 
as completely as lies within present possibilities. We 
may summarize the varied inter-relationships and their 
basic value to each other as follows: 

(1) Storage of water in the water table, thus hold- 
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ing it in the land, has the primary values of (a) pre- 
venting soil erosion, (b) nourishing crops, (c) main- 
taining stream levels, (d) promoting an even flow of 
power, (e) saving the costs of expensive structures 
for artificial storage (dams), and (f) making no 
mosquito breeding places. 

(2) By contrast, failure to utilize natural storage of 
water in the land (a) provides mosquito breeding 
places, (b) displaces water holding spaces, (c) hinders 
navigation, and (d) weakens the whole vital and 
physical economy of the region. 


(3) The means to the end of natural water control 
and storage are found in (a) land use changes, (b) 
mechanical structures, (c) thickened ground cover (veg- 
etation) by the use of phosphates, and (d) the in- 
corporation of vegetable matter in the soils. 


It is perfectly clear when we examine these elementary 
correlations that the prevention of malaria is not 
exclusively the concern of the public health agencies. 
On the contrary, it is so completely tied into the whole 
program of water control and so vitally related to the 
economic structure of the region that it must be the 
concern of every agency and every unit of organiza- 
tion having to do with community or regional devel- 
opment. It is our business to bring such agencies 
face to face with this responsibility and to recognize 
their broad purposes in order that the greatest good 
may come through a program each element of which 
is properly integrated with each other element. 

Coming now to somewhat more specific details, it 
may be of interest to review the extent of the situa- 
tion which artifiiial storage of water is producing 
and the steps which the Tennessee Valley Authority 
is taking to prevent an increased transmission of ma- 
laria. In the first place, this disease is or can become 
endemic throughout practically the whole extent of 
the Tennesee Valley region as is shown both by past 
history and more recent experience. The parasite of 
tertian malaria is the most prevalent, though that of 
estivo-autumnal persists to a very considerable extent. 
Indeed, recent years have shown a relative increase 
in infection with this parasite which, though data on 
which to base regional increases are lackinz, is never- 
theless indicative of the seriousness cf the general situ- 
ation because of the higher case fatality in estivo- 
autumnal malaria. In many sections the anopheline 
index has been below the thresho'd of danger for so 
long that the disease has practically disappeared, but 
experience a few years ago in a small Tennessee city 
shows that, with anopheline production at a level suf- 
ficiently high, transmission will assume epidemic pro- 
portions in a short time. Moreover, experience on the 
Norris pool shows how delicate is the balance between 
a high rate of mosquito production and controlled pro- 
duction, for with but slight elevation of the pool in 
the summer of 1935 profuse production was the re- 
sult; whereas the year previous no breeding of Anoph- 
eles quadrimaculatus could be discovered despite a very 
careful survey of the entire area. Other studies indi- 
cate the range of bloods positive for malaria parasites 
to vary from zero to as high as 60 per cent of the 
persons examined, specimens having been taken at 
random by collection from every fifth family. Again, 
experience indicates: that production rises enormously 
in a constant pool unless radical control measures are 


SOUTHERN MEDICAL JOURNAL 


August 1937 


instituted, and an electricity transmission line path 
cut through the timber of a swamp may result in 
intensive breeding where sunlight reaches the water, 
The Norris pool in East Tennessee will have a shoreline 
of 705 miles at normal pool elevation, while that of 
Lake Wilson extends 130 miles and Lake Wheeler 
1,130 miles, a total of 1,965 miles for pools now or 
soon to be impounded. When pools are impounded on 
the lower river during years to come, the impoundage 
will extend entirely across the western portion of Ten- 
nessee and through north Alabama. These facts are 
mentioned to emphasize the extent of the undertak- 
ing and to illustrate the need for realistic considera- 
tion. Of course, some existing problems will be sim- 
plified, for many areas now quite troublesome will 
be flooded out, and new areas will be carefully pre- 
pared for the impoundage. Nevertheless the situation 
is and will continue to be a challenge to every health 
agency working in the Valley, be it Federal, state, or 
local, for there is an opportunity not only to hold 
malaria transmission to present levels but ultimately 
to reduce its prevalence to a point where there is no 
longer a problem of serious consequence. 

Since it will serve to illustrate both present and 
future opportunities, let me review the progress al- 
ready made in planning for the future and in estab- 
lishing organization and relationship for the present. 


In any large regional program for water storage 
where malaria can occur, the control of mosquito pro- 
duction must be built into the structures and operat- 
ing schedules of the water control facilities. With this 
in mind, the design of each dam constructed by the 
Tennessee Valley Authority provides a malaria “sur- 
charge” permitting the seasonal and periodic fluctua- 
tion of water level necessary to the maintenance of 
clean shorelines and of other conditions inhibiting 
anopheline production. This element of design is agreed 
upon in consultation with engineers and medical of- 
ficers of the health and safety division. In reservoir 
preparation an engineer of the division collaborates 
with the engineers of the reservoir clearance division 
in planning and supervising clearance operations. When 
preparation first begins, an engineer is assigned as resi- 
dent sanitary engineer for the reservoir, and under 
supervision of a district consultant continues in that 
capacity during the stage of preparation and into the 
operating stages. 

The impoundage schedule is agreed upon in a con- 
ference of the interested divisions of the Authority, 
including the health and safety division, and no reser- 
voirs are filled during the mosquito breeding season. 
When the stage of operation is reached, fluctuation 
schedules within the malaria “surcharge” are arranged 
through coordinated load dispatching in such manner 
as to provide maximum values for mosquito control. 

Simple enough in expression, these procedures are 
extremely complex in their relations to engineering re- 
quirements, power potentialities, and other aspects of 
the Authority’s work. Hence this part of the program 
has required long study and very detailed planning by 
practically every division concerned with construction, 
engineering, operation, and health; a fact which is 
perfectly obvious when it is realized that the schedule 
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of operation must be designed to provide both the 
essentials to the control of mosquito production and 
optimum results in flood control and navigation. 

Projects concerned with forestry and wild life con- 
servation are cleared through a planning council and 
an inter-divisional committee upon which both the 
divisions having an interest are represented. This sim- 
ple mechanism serves to coordinate requirements for 
the conservation of wild life and requirements for ma- 
laria control in such manner as to make each serve 
the ends of the other insofar as this is possible and 
to harmonize such differences in program as may de- 
velop. The following statement from a recent memo- 
randum received by the Director of Health from the 
Director of the Forestry Division is quoted as an illus- 
tration of the manner in which the arrangement func- 
tions: 

«“* * * it is my understanding that the Health and Safety 
Division and the Forestry Division are in full accord with the 
program of joint cooperative work, tying in reforestation along 
the lake margins, the uses of cypress on shallow waters, including 
water areas behind dikes, the control over malaria mosquitoes 
everywhere, and especially the joint studies and research of the 
various biologic, aquatic and other problems calling for cooperative 
studies. The Forestry Division and the Health and Safety Divi- 
sion jointly approve of the program of a maximum of protection 
along the shores of the lake, coupled with a maximum of good 
forest management, good game management, the development of a 
maximum of good fishing, and with a minimum of mosquitoes. 
It is furthermore recognized by the Forestry Division that in all 
matters dealing with health, the necessities and considerations of 
the Health and Safety Division have priority.” 

Within the health and safety division both the health 
section and the sanitation section are concerned with 
planning and with field operations. The health section 
is primarily responsible for epidemiological study, health 
education, and technical supervision other than engineer- 
ing. The sanitation section is responsible for field 
supervision and administration of control procedures 
and for engineering studies, both responsibilities being 
coordinated in the field with the work of the health 
section. There are available from the health section 
a medical malariologist; a biologist, especially qualified 
in entomology and limnology; and a specialist in health 
education. In the sanitation séction a field supervis- 
ing engineer trained in impounded water control pro- 
cedures works with and through resident field engineers 
and technical aides. A small laboratory equipped for 
work in certain of the natural sciences as well as the 
usual diagnostic routines serves both sections. Thus 
the staff, though small, brings to bear upon both con- 
trol and research problems a balanced and comprehen- 
sive technical training not always available in such 
operations. 

The development of organization and procedure has 
extended beyond the division and even beyond the 
Authority, for relationships have been formed with 
the state health organizations, with the United States 
Public Health Service, and with the United States De- 
partment of Agriculture. A consulting board, consist- 
ing of five authorities in the field of malaria work, 
has been formally created from officers of the Public 
Health Service, the United States Department of Agri- 
culture, and the Rockefeller Foundation. Technical 
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planning and critical review of study and control pro- 
cedures are functions of this board, both individually 
and collectively, for, though meetings of the entire 
group are held at intervals, individuals of the group 
are called into consultation whenever special problems 
arise. 

Additional consultation and cooperation is funda- 
mental to the achievement of successful results. The 
problem must be attacked along the whole broad front 
by biology, malariology, and engineering, and on the 
flanks by agriculture, economics, and education. Health 
agencies, educational organizations and institutions, ag- 
ricultural agencies all must pool their efforts for the 
common good; hence the need for study and control 
procedure extends well beyond the immediate juris— 
diction and operations of the Authority. There can 
and must be a second line of defense afforded by Fed- 
eral, state, and local health services if full potentiali- 
ties are to be realized. In recognition of these facts, 
contractual relations have already been established with 
the state health departments of Tennessee and Ala- 
bama under which the local health services around the 
reservoirs are strengthened and the community malaria 
control program extended through plans jointly formed 
and mutually agreed upon. The arrangement has been 
a particularly happy one. Through it responsibility is 
shared, a partnership of service is developed, and the 
whole structure for protection of the public health is 
strengthened. There is perhaps no other single arrange- 
ment which so completely illustrates the opportunity of 
working together. Moreover, it demonstrates a basic 
policy of the health and safety division, which is that 
full use must be made of existing facilities before new 
organization is created, and that work must be done as 
completely as possible with and through existing 
agencies. 


In order that common purposes may be best served, 
members of the staff of. the health and safety division 
are continuously available for such aid as they may 
render through the state health organizations to local 
health agencies. Especially valuable in this connection 
is an associate in health education who has, through 
cooperative work with local health departments already 
done much in the development of all important com- 
munity “malaria consciousness.” 


We who are responsible in this complicated matter 
of malaria control have before us a job demanding the 
best in each and every one of us, of each element of 
organization, of each individual. Some of us are di- 
rectly, others only indirectly, responsible. Some per- 
ceive part, others little of the broad implications in 
this job which lies beyond the direct service of health 
agencies. A few may have what appear to be con- 
flicting interests and objectives. Others fail to see the 
chance for integration of effort, and still others may 
fail in comprehension of the scope of relationships. 
Still others may occasionally assume antagonistic atti- 
tudes because of the lack of opportunity for an inter- 
change of views and information. These gaps must 
be closed. We can and we must develop that “team 
play” and interchange of service which will best enable 
us to achieve our common objective—the prevention of 
mortality and morbidity from malaria. 
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EXPERIENCES WITH MINOR DRAINAGE 
IN RELATION TO MALARIA RATES 
IN SOME MISSISSIPPI 
DELTA COUNTIES* 


By GeorceE E. Ritey, M.D. 
and 
NELson H. REctTor, C.E. 
Jackson, Mississippi 


It is planned to present in this paper the possible 
relationship between the malaria mortality rates in 
the Mississippi Delta and the cumulative amount of 
minor drainage executed. It is impossible to draw 
definite conclusions regarding this relationship, due to 
the fact that so many diverse factors have a direct or 
indirect effect on the malaria rate. 


The Delta region of Mississippi is known as the 
Yazoo Basin of the Mississippi flood plain. In size it 
is approximately 65 by 180 miles and contains more 
than four and one-half million acres. It is bounded 
on the west by the Mississippi River and on the east 
by the bluffs of the coastal plain, at the foot of which 
is the Yazoo River and its tributaries. The Yazoo 
River empties iato the Mississippi River at Vicksburg 
and affords the only outlet for the waters of this 
region. The region is a flat plain, slightly inclined to 
the south and east with a slope of about 0.7 foot per 
mile. 


The entire basin is traversed by a network of 
many streams and bayous whose margins are slightly 
higher than the general elevation of the intervening 
stretches of plain. This is the result of gradual deposi- 
tion of silt during overflows. The present levee sys- 
tem was begun about 1882. The levee extends along the 
entire western boundary of this region and, except 
for occasional breaks, has afforded protection from 
overflows to all of this region except the southern 
part, which now probably suffers more from back- 
water than formerly. 

The development of this territory was given great 
impetus by the construction of levees and the installa- 
tion of major drainage systems. As a result of these 
major improvements, there was an extensive immigra- 
tion into this area from the non-malarious hill sec- 
tions. Due to the above mentioned facts, this region 
was very favorable to the propagation of malaria. 

The major drainage in the Delta was inaugurated 
about 25 to 30 years ago and most of this work was 
completed before 1928. Only a very few small projects 
have been completed since that time, and none since 1930. 
These large drainage canals were primarily constructed 
to reclaim, for agricultural purposes, the vast swamps 
of this region. This work was laid out and executed 
by engineers who had no conception of the funda- 
mental principles of malaria control. No attempt was 
made to drain the ponds and swamps left by this major 
drainage. 


*Read before National Malaria Committee (Conference on Ma- 
laria), meeting conjointly with Southern Medical Association, 
Thirtieth Annual Meeting, Baltimore, Maryland, November 17-20, 

6. 
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In April, 1929, a program for malaria control for 
the Delta region of Mississippi was inaugurated by 
Doctor Mark F. Boyd. This program was designed to 
make use of every accepted method for the control 
of malaria, and placed special emphasis on the execu- 
tion of minor drainage. These minor drainage activi- 
ties were designed to take up where the major drain- 
age work had left off, in order to eliminate breeding 
areas of anophelines in proximity to towns, cities, and 
thickly settled communities. It was believed that be- 
sides the direct results that would be obtained, it would 
indirectly affect the malaria rates by: first, stimulat- 
ing interest in a general drainage program, particu- 
larly on farms; and, second, demonstrating to the 
State Highway Department and county officials the 
value of a properly constructed and maintained system 
of ditches. 


In those counties where the major drainage had 
largely been completed, the promotion of minor drain- 
age offered a means of eliminating remaining depres- 
sions (ponds and swamps) which produced anophelines. 

Boyd, after an extensive survey of the region, said, 

“Very nearly any retained, natural water will produce quadri- 
maculatus in the Delta. In our opinion, the result of any efficient 
drainage accomplished in the Delta will be satisfactory from a 
malaria control standpoint, even though the primary motive has 
been agricultural reclamation.” 


In order to study the relation between the amount 
of drainage that has been executed and the malaria 
death rate, the Delta counties have been divided into 
groups based on the amount of minor drainage exe- 
cuted. Conditions in the three groups to be studied 
are nearly comparable, except for the amount of drain- 
age done in each. 

Group 1* consists of four counties in which the most 
minor drainage has been executed; Group 2* consists 
of four counties in which less minor drainage has been 
done; and Group 3* consists of three counties in which 
practically no minor drainage has been accomplished. 


Each of the counties in Groups 1 and 2 is served 
by a full-time county health department, while none 
of those in Group 3 has such health service. The 
counties in Groups 1 and 3 are adjacent, while those 
in Group 2 are scattered but are adjacent to those in 
Groups 1 and 3. All counties in these three groups 
lie wholly within and comprise the Delta. 

Tables 1, 2, and 3 show the malaria mortality rates per 
100,000 population for each county of the respective 
groups for the years 1920-1935. Chart 1 shows these 
rates and trends for each group. These rates are ac- 
cepted as a more trustworthy guide than are morbidity 
rates. 

A study of the rates for Mississippi reveals a cyclic 
trend of about five to six years’ duration. These 
cycles are noted in every region and group of counties. 

A study of the three groups under discussion shows 
that Group 3 has the highest rate throughout the past 
16 years; Group 2 has the second highest; and Group | 
the lowest. The trend line of Group 1 declines at 4 


*Group 1 consists of Bolivar, Humphreys, Sunflower, and Wash- 
ington Counties. 

Group 2 consists of Coahoma, Issaquena, Leflore, and Sharkey 
Counties. 

_ Group 3 consists of Quitman, Tallahatchie, and Tunica Coun- 
ties. 
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slightly more rapid rate than does that of Group 3, 
while that of Group 2 declines at a much slower rate 
than either of the Groups 1 or 3. 


A further study of these tables reveals the follow- 
ing facts, which are presented in Table 4. During the 


Table 1 


MALARIA MORTALITY RATES IN GROUP 1 
(Per 100,000 Population) 


Bolivar Humphreys Sunflower Washington Group 


90.87 159.27 114.04 58.53 95.24 
82.17 159.96 113.58 58.10 92.51 
95.18 116.79 109.24 55.89 90.45 
89.96 80.59 75.16 $1.73 74.17 
47.20 41.59 32.62 19.04 34.73 
49.33 90.16 45.51 37.86 49.74 
33.24 83.60 35.54 24.46 37.29 
56.31 51.57 40.96 24.31 - 42.87 
52.34 33.59 A 26.08 32.95 
21.40 12.31 A 9.24 17.80 
29.41 20.08 \ 12.86 23.43 
15.12 15.72 . 10.96 13.98 
18.91 30.89 23.46 
61.07 37.94 57.40 
54.80 53.89 55.10 
33.35 28.58 30.64 


MALARIA MORTALITY RATES IN GROUP 2 
(Per 100,000 Population) 
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16-year period, the percentage of reduction in the ma- 
laria rates was 68 for Group 1, 60 for Group 2, and 
48 for Group 3. During the period 1920-1929, prior 
to the inauguration of minor drainage, the average 
rates for Groups 1, 2, and 3 were 56.7, 67.5, and 90.7, 
respectively. During this period, the rates decreased 
79 per cent in Group 1, as compared with 63 per cent 
in Group 2, and 46 per cent in Group 3. 


During the 6-year period, 1930-1935, after the inau- 
guration of minor drainage, the average rates were, 
for Group 1, 34.0; for Group 2, 47.4; and for Group 3, 
62.7; showing an increase in all groups for this period. 
The increase for Group 1 was 31 per cent; for Group 2, 
55 per cent; and for Group 3, 35 per cent. 

The minor drainage activities in Mississippi from 
1929 to 1935 are given by years for each group in 
Table 5. The total amount of these activities for each 
group during this period is presented in Table 6. 
Chart 2 is a graphic presentation of Table 7, which 
shows the number of acres drained and the malaria 
rates by years for each of the groups from 1928 to 
1935. The figures listed under “acres drained” are 
cumulative; that is, the number of acres for each 
particular year represents the total number of acres 
drained to date in that group. 

A study of these tables shows that 183 miles of 
ditches constructed under this program drained 10,834 


Table 3 


MALARIA MORTALITY RATES IN GROUP 3 
(Per 100,000 Population) 


Coahoma Issaquena Leflore Sharkey 


Quitman Tallahatchie Tunica 


103.00 199.30 113.01 91.71 
111.34 95.28 98.40 127.25 
84.35 83.71 80.06 99.18 
51.40 56.80 
31.53 35.57 
45.67 71.29 
27.33 92.88 
36.62 50.12 

43.37 

43.96 

22.26 

21.62 

43.80 

85.24 

58.10 

48.52 


73.43 
199.86 
111.64 
111.17 

86.27 

28.75 

52.50 
114.07 
113.61 

80.14 

75.11 

46.75 

69.85 
139.14 

97.00 

73.61 


IN MALARIA 


GROUP 2 croup 3 


Period 


age Rate 


Average Rate 


Per Cent 
Decrease 
Average Rate 


1920-1929 _. 
1930-1935 
1920-1935. 
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Table 2 
Year Group Year Group 
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ts : 1920 112.31 1920 208.67 75.13 109.82 
1921 107.41 1921 208.19 122.57 166.09 
h 1922 84.61 1922 80.26 114.35 104.32 
d. 4 1923 55.13 1923 133.59 94.90 119.94 
4 1924 45.01 1924 40.47 33.53 49.49 
1925 62.32 1925 74.68 69.92 60.47 
1926 52.42 1926 60.11 61.60 58.78 
: 1927 56.82 1927 104.96 58.86 86.92 
“4 1928 63.66 1928 119.12 61.72 92.46 
1929 35.57 1929 56.28 47.30 58.76 
is 1930 29.18 1930 31.49 30.61 42.54 
1931 23.77.1931 53.99 22.49 53.19 
or 1932 45.15 1932 41.58 30.92 44.31 
ie j 1933 78.53 1933 96.36 84.34 99.86 
3e 1934 62.44 1934 69.06 75.91 79.07 
5 ; 1935 45.32 1935 46.36 56.23 57.41 
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acres in Group 1, while 90 miles in Group 2 drained 
3,355 acres. In Group 3, nearly 4 miles of ditches 
were constructed, draining 91 acres. The amount of 
work done was fairly uniform for each year through- 
‘out the entire period of operation. 


DISCUSSION 


The mortality rate for Group 1 has been lower than 
that for Group 3 for the entire period from 1920 to 
1935. This rate was greater than the rate for Group 2 
from 1922 to 1924, and then remained under Group 2 
for the rest of the period. The rate of increase in 
this group from 1930 to 1935 was less rapid than in 
either Group 2 or 3. It is interesting to note that 
Bass, in his studies of malaria in 1916 in the largest 
and most populous county of Group 1, stated that it 
was “the most heavily infected locality in the State 
of Mississippi.” 

During the past seven years, the Division of Malaria 
Control has drained many sloughs, ponds, and swamps 
in the Delta. These had an area of more than 14,000 
acres and were located within the corporate limits or 
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Table 5 
MINOR DRAINAGE ACTIVITIES IN MISSISSIPPI, 1929-1935 


croup 1 
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communities. 


Filling has proven the most popular and effective 
method of elimination of anopheline breeding areas in 
the minor drainage activities. This work has eliminated 
more than 10 acres of ponded water breeding anoph- 
elines within the corporate limits and has affected the 
entire population of 20 towns and cities. The primary 
reason for its popularity has been that it is perma- 
nent, it has eliminated the cost of anti-larval control, 
and it has reduced the hauling cost of city garbage and 
trash. 

Many other factors have had a direct effect on the 
malaria rate in at least three of the counties of 
Group 1. In two counties, intensive malaria control 
studies and therapeutic control were inaugurated by 
Bass in 1914. From 1929 to 1931, a comprehensive 
anti-larval program was conducted by H. E. Hingst, 
now of the U. S. Public Health Service, in four towns 
of one county in Group 1. Three of these counties 
were settled early; hence, much of the pioneer work 
incident to clearing land and draining swamps was 
done before reclamation work was begun in some of 


1929 


Activity 


1930 1931 1932 1933 1934 1935 


Length new 8,205 


Length rechanneled 5,000 
Total length put to grade... =. 13,205 
Number acres drained... 157 
Number ponds filled... 2 
Length tile installed... 4,625 


73,472 76,464 42,112 94,315 95,932 65,174 
50,565 63,097 156,772 138,580 66,978 31,852 
124,037 139,561 198,884 232,895 162,910 97,026 
1,400 1,974 2,587 2,837 1,721 158 

1 1 0 0 42 42 

2,866 0 0 0 0 0 


cGRouP 2 


1929 


Activity 


1930 1931 1932 1933 1934 


Length new ditch 27,077 


Total length put to grade... 30,077 
401 
Number ponds filled... 0 
Length tile installed. 0 


62,138 35,164 13,455 20,448 54,968 
21,998 58,110 88,952 35,460 49,419 3,620 
84,136 93,274 102,407 55,908 104,387 6,250 
255 722 690 $71 716 0 
0 1 0 0 47 0 
490 0 0 0 0 0 


3 


Activity 


1930 


Length new ditch_.____. 
Length rechanneled 
Number acres 


oo 


0 

0 0 6,480 3,704 
1,200 0 8,080 11,084 
0 0 75 0 10 6 
0 
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the newer Delta counties. These counties in Group 1 Table 7 

also undertook major drainage development at an ; 

earlier date than the other Delta counties. MALARIA MORTALITY RATES AND ACRES DRAINED BY 

Recently, a public health worker stated that agencies MINOR DRAINAGE* 

sponsoring conservation projects are increasing malaria 

faster than malaria workers are reducing it. This may Group1 | Group 2 

be true in some sections; however, in Mississippi, prac- - - | 
| 


tically all of the recently impounded lakes are located 


Table 6 


MINOR DRAINAGE ACTIVITIES IN MISSISSIPPI, 1929-1935 =. : . = 

0 
401 
656 
1,378 
No. miles new ditch 86.30 40.88 3 ‘ 3. 2.068 
Yo, miles rechanneled 97.12 49.34 3: 2,639 
No. miles put to grade 183.42 90.22 x 3 vf 55. 3,355 
yo. acres drained 10,834.00 3,355.00 - (83 3,355 
Yo. ponds filled... 88.00 48.00 J 


Acres Drained 
Malaria Rate 
Acres Drained 
Malaria Rate 
Acres Drained 


TOTALS 


ooo 


Activity Group 1 


Group 2. . Group 3 


7,491.00 490.00 


Yo. feet tile installed 
— : = *The figures showing the acres drained are accumulative. 


Chart 1 


MALARIA MORTALITY RATES AND TRENDS IN 
SOME MISSISS/IPP! DELTA COUNTIES 
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Chart 2 


MINOR DRAINAGE IN RELATION TO MALARIA MORTALITY RATES 
INSOME DELTA COUNTIES OF M/SS/SS/PPI 
DURING THE YEARS (928-/935 


Rr 100,000 Popiletio 
bat) 
9 Ss 
| | 


Valarie Mortality Retes 


in sparsely settled areas; whereas, malaria control drain- 
age is confined to urban areas affecting large popula- 
tions. 


After a thorough study of the above data, the con- 
clusion is reached that it is most difficult to evaluate 
the work that has been executed in the Delta section 
of Mississippi, and that it is unwise to conclude that 
certain factors have been the most important in reduc- 
ing the incidence of this disease. The data obtain- 
able are meager and the many factors affecting the 
increase or decrease of the disease are so numerous 
and interlocked as to make positive statements im- 
possible. 

It is possible, however, to visualize the indirect 
benefits accruing from the educational work started 
in 1929. One tangible result of this educational work 
has been the definite improvement in the quality of 
drainage being executed by planters, surveyors, prac- 
ticing engineers, and county and state highway offi- 
cials. Properly constructed ditches are being executed 
now on plantations and in towns and highways; whereas, 
eight or nine years ago the same engineers and organi- 
zations created malaria hazards. These hazards were 
constructed of borrow pits that were difficult to drain 
and culverts built above grade. 

One of the most important indirect benefits and 


one that will have far reaching effect is the change in 
attitude since 1931 of the Mississippi State Highway 
Department. This department now requires complete 
drainage of borrow pits on all new highways. 


CONCLUSIONS 


While an attempt is made to present the amount 
of minor drainage in relation to the amount of ma- 
laria, as determined by the mortality rates, no attempt 
is made to draw definite conclusions as to the degree 
of benefit received from this work. 


In addition to any benefit directly gained from the 
minor drainage program, the benefit derived from the 
additional drainage done by individuals and organi- 
zations, and the great improvement in the quality of 
this work has been worth many times the cost of the 
program. 

LePrince, Gorgas, and others proved in Panama and 
Cuba that malaria can be controlled, and this fact 
was further demonstrated in army cantonments during 
the World War when the case rate was only one-half 
of one per cent of that during the Spanish-American 
War. 

This tremendous loss caused by malaria in the South- 
ern States must be stopped, and it can be if adequately 
trained personnel are financed and permitted to utilize 
the known methods of control. 
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KIDNEYS AND PARATHYROIDS 


If the numerous endocrine products isolated 
in the last fifteen years have been a little slower 
than was hoped in relieving the symptoms of 
arthritis, hyper- and hypotension, nephritis and 
schizophrenia, or in combating infection, they 
have yet tremendously broadened the fields of 
physiology and clinical diagnosis. 

Parathyroid effects have been particularly in- 
structive because they may be followed by rather 
simple blood chemical studies. Typical para- 
thyroid adenoma is a clear-cut and rare condi- 
tion, yet clinical disease of these glands should 
be common, for several reasons. The hormone 
is closely associated with metabolism of calcium 
and phosphorus, which in turn are the chief con- 
stituents of bone and are the disordered elements 
of rickets and of the various other disturbances 
of bone formation. The hormone may influence 

dy economy in many ways, and in turn may 
be stimulated by other organs or probably by 
the calcium and phosphorus intake. 

Calcium is a basic element and phosphorus 
an acid one in the body. The parathyroids are 
capable of increasing the excretion of phosphorus 
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or calcium and lowering the blood level of the 
one and raising that of the other. They must, 
therefore, be intimately concerned in the mainte- 
nance of the neutrality of the blood, a function 
of vital importance in body economy. The 
glands themselves in turn are regulated by the 
amount of blood phosphorus, according to Bos- 
ton workers,’ and hyperplasia may be produced 
by phosphorus injections. Kidney insufficiency 
interferes with the excretion of phosphorus, 
which thus accumulating in the blood stream 
could cause a compensatory parathyroid hyper- 
trophy. Thus the glands which normally stimu- 
late excretion of phosphorus, in the presence of 
too much of the same element, may enlarge from 
overwork. 

Clinically, the parathyroid tumor has been 
thoroughly studied and its diagnostic signs rather 
definitely outlined.2 In this condition the serum 
calcium is high and the phosphorus low: there 
is an increased excretion of both calcium and 
phosphorus in the urine and these elements are 
apparently being wasted by the body. There 
are also characteristic changes in the roentgen 
picture of bones. Albright! and his associates 
have described a new syndrome of human para- 
thyroid disease, in which there is a high inor- 
ganic phosphorus level in the blood serum with 
evidence of phosphorus retention in the body. 
There is a slight reduction of the serum calcium, 
a marked acidosis, and numerous calcium deposits. 
may be seen in the neighborhood of joints. There 
is extreme calcification of the media of the ar- 
teries, osteitis fibrosa of all bones, and enormous 
enlargement of all parathyroid tissue. It is sug- 
gested that the etiologic factor of this condition 
lies in the kidneys, and that this is the adult 
counterpart of renal rickets. 

In primary hyperparathyroidism, the Boston 
investigators suggest, when the parathyroids in- 
itiate the disease, the serum calcium should be 
high. It should be normal or low in parathyroid 
disease which originates in the kidney, like that 
described above. 

Further necropsy studies will be of interest, 
of the parathyroids in kidney diseases and in 
cases of chronic phosphorus poisoning. 


1. Albright, Fuller; Drake, T. G.; and Sulkowitch, H. W.: 
Renal Osteitis Fibrosa Cystica: Report of a Case with Discussion. 
of the Metabolic Aspects. Bull. Johns Hopk. Hosp., 60:377 
(June) 1937. 

2. Henson, R. R.; Shorr, E.; McClellan, W. S.; and Dubois, 
E. I.: A Case of Oteitis Fibrosa Cystica. Jour. Clin. Investig., 
8:215, 1930. Bauer, W.; Albright, F.; and Aub, J. C.: Idem, 
p. 229. Albright, F.; Aub, J. C.; and Bauer, W.: Hyperparathy- 
roidism. J.A.M.A., p. 1276, 1934. Editorial, Parathyroid Dis- 
ease. Sou. Med. Jour., 27:819, 1934. 
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RINGWORM IN THE UNITED STATES 


One of the disorders of modern life about 
which many papers have been written in the 
past ten years, is the spread of fungus diseases 
of the skin, particularly tinea of the feet. Swim- 
ming pools and public showers are usually 
blamed for the latter condition, and these have 
steadily increased in number. Ringworm once 
established is difficult to eradicate, though its 
symptoms may be readily controlled. The in- 
fected individual is apt to remain a permanent 
carrier. 


Several rather simple methods of prevention 
have been described and publicized, and suffi- 
cient time has elapsed for these to have influ- 
enced the incidence of the disease. There have 
been a number of careful and complete analyses 
of health records, of large groups of college stu- 
dents particularly, since health services have 
become general in schools and _ universities. 
Pels and Schlenger,! of Baltimore, in 1932, re- 
ported an incidence of 60 per cent in a group of 
adults examined in this Eastern city. Present 
day studies are of particular interest, to de- 
termine whether the recommended prophylactic 
measures have influenced the occurrence of the 
infection, whether there are any signs of de- 
crease. 


Alderson and Reich,? of Leland Stanford Uni- 
versity, have published the most recent report 
on skin diseases among students. In the men’s 
health service of Stanford in the eight-year pe- 
riod between 1928 and 1936, they note, 5,354 
new diagnoses of skin diseases were made. The 
ten most common conditions were listed by the 
authors. First and most frequent was tinea, 
which made up one-fourth of ali dermatologic 
diagnoses during that period. Second was pyo- 
derma; third, poison oak, since the plant is com- 
mon in the woods about the University grounds. 
Acne, the California authors say, affects about 
half the members of the student body, though 
only 3.7 per cent sought treatment for it. Urti- 
caria and pediculosis pubis were counted among 
the ten commonest skin diseases. 


One-half of the students who entered the uni- 
versity already had some form of tinea of the 
feet. At the end of the first semester, the inci- 
dence had increased to 70 per cent: that is, very 
nearly three out of every four students were in- 


1. Pels, I. R.; and Schlenger, Leo: Incidence of Dermophytosis 
of the Feet, with Comments on the Use of Trichophytin. Sou. 
Med. Jour., 25:1066, 1932. 

2. Alderson, H. E.; and Reich, A.: Incidence of Dermatosis in 
Health Service. Arch. Dermat. & Syphilol., 36:57 
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fected. The authors note that Pollitzer reported 
tinea as eighth or ninth in frequency among 
dermatologic patients observed in the years from 
1873 to 1916, a considerably earlier period. The 
statistics are hardly comparable, but tinea of the 
feet has probably spread faster in this century 
than any other contagious disease, is rivaled in 
incidence only by the common cold, and from 
the report from the Pacific Coast, there is not 
the slightest evidence of any sort of let-up. 

It would appear that the human being, like 
the fruit tree, may require spraying at stated 
intervals for control of prevalent micro-organ- 
isms, without waiting for symptoms or diagnoses. 
The United States Public Health Service is doing 
a beautiful piece of educational work in the con- 
trol of syphilis and the venereal diseases, which 
soon should be reflected in venereal morbidity 
rates. The campaign for eradication of the 
social diseases is so promising that one is tempted 
to wish that the next mass attack might be turned 
on this milder but more widespread condition. 
The lowly tinea might serve as a worthy and 
also responsive public health objective. 


GLEANINGS FROM RECENT JOURNALS 


Discoloration by Drugs.—One of the disad- 
vantages of the use of “atebrin” for treatment 
of malaria is the yellow color that it often gives 
the patient. This tinting is temporary and 
disappears when the administration is stopped. 
A disturbing effect of prolonged use of silver 
salts is the occasional development of argyria, 
in which the patient turns a peculiar silver gray, 
and this condition is apparently permanent. 
Mercury is extensively used as an antisyphilitic 
and disinfectant. It is occasionally noted to 
cause darkening of the nails after luetic therapy 
and in persons who frequently rinse the hands 
in bichloride solution as in surgical or bacterio- 
logical work. The gray color cannot be washed 
off, but goes through the nail, where it remains 
till the nail has grown out. The new nail is 
normal. According to Callaway,! of the Univer- 
sity of Pennsylvania, the same discoloration may 
be produced in nail pairings .and in the horns 
of cattle after application of 5 per cent am- 
moniated mercury and subsequent exposure to 
light. Nails kept in the dark do not turn gray. 
Sulphur is abundant in the nails, and Callaway 
reports that the color is due to the reaction of 


1. Callaway, J. Lamar: Transient Discoloration of the Nails 
Due to Mercuric Chloride. Arch. Dermat. & Syph., 36:62 
(July) 1937. 
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mercury with it to form the black mercuric 
sulfide. 


Brain Potential—Electric conductivity stud- 
ies of various organs are being extended and 
would appear capable of giving useful diagnostic 
signs. It was shown last year by Yale investi- 
gators! that there is a sudden release of electric 
energy when small animals ovulate, and that 
the time of ovulation may thus be detected 
through the intact abdominal wall. The reac- 
tions of the human brain may be studied by 
means of an instrument known as the electro- 
encephalograph, which resembles the electro- 
cardiograph in principle. It is connected with 
the intact skull of the individual instead of with 
the heart, and a voltage is said to be obtained 
which is about one-hundredth that obtained in 
the electrocardiograph. Tracings of the normal 
brain have been studied, and of the brain under 
the influence of drugs, and during loss of con- 
sciousness in petit mal and from other causes. 
The pattern of a normal waking person, like his 
signature or his finger print, is said to be charac- 
teristic, and the records of identical twins are 
similar.2 The instrument offers many possibili- 
ties for neurologic and psychiatric study. 


Skin Softener—There would appear to be a 
rapidly increasing number of papers on cosmetic 
subjects, and of cosmetic advertisements, in med- 
ical journals. These are subjects of considerable 
importance which were formerly somewhat ig- 
nored. Goodman,? of New York City, who has 
written a book on cosmetics, reports a new skin 
softening and cleansing agent, triethanolamine, 
which he says readily removes black heads, 
grease and the scaliness of seborrhea. 


TWENTY-FIVE YEARS AGO 
From JOURNALS OF 1912 


Medical Education in Americat—“The Carnegie 
Foundation for the Advancement of Teaching has just 
issued its second bulletin on medical education, this time 
dealing with conditions found in Europe. * * * 
This is the only civilized country which does not re- 
quire of every medical student a preliminary education 


Ov Burr, H. S.; Hill, R. T.; and Allen, Edgar: Detection of 
+ seme in the Intact Rabbit. Proc. Soc. Exper. Biol. & Med., 
Py (Oct.) 1935. Editorial, Sou. Med. Jour., 29:89, 1936. 

. Gibbs, F. A.; Gibbs, E. S.; and Le . W. G.: Arch. Int 
Med., 60:154 (July) 1937. ennox 3.: Arch. Int. 


3. Goodman, Herman: Cosmetic Dermatology. Triethanolamine. 


Arch. Dermat. & Syph., 36:116 (July) 1937. 
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in physics, chemistry and biology either prior to or at 
the beginning of the medical course. * * * ‘scan- 
dals in medical education exist in America alone.’ 
* * * Well trained young physicians in Germany 
find no difficulty in attaching themselves to the retinue 
of hospital staff physicians and surgeons and thus pro- 
curing for themselves active scientific work, while in 
America this is practically impossible * * * in 
Europe the trustees of hospitals freely open their wards 
to students. * * * Although the determined move- 
ment for better medical education in this country be- 
gan only about eight years ago, astonishing progress 
has been made since that time. Our vast oversupply 
of inferior medical schools is rapidly being reduced. 
Where there were 166 medical schools in the United 
States in 1904—nearly half of the world’s supply—now 
there are only 118.” 


Indications for Hysterotomy.i—‘I wish especially to 
urge that placenta praevia must be considered an indi- 
cation for hysterotomy which is to be given the prefer- 
ence over any other method of delivery. In the toxe- 
mias of pregnancy * * * it is to be seriously con- 
sidered as a rival of less radical measures.” 


Anoci-association in Surgery2—* * * “Harmful or 
nocuous associations are called ‘noci-associations.’ If, 
then, an operation be so planned that all harmful or 
nocuous associations are prevented, this state is desig- 
nated ‘anoci-association,’ that is to say, ‘without noci- 
association’ * * * the management of a patient up 
to the point of anesthesia should be by only those 
nurses, orderlies and physicians who are humanitarian 
psychologists; the anesthetist should be even more of a 
psychologist, and preferably a woman, for somehow the 
world has an instinctive confidence in the ultimate good 
intentions of woman as compared with those of man. 
* * * Anoci-association may further be promoted 
by the use of pleasant nitrous oxid instead of the irri- 
tating, suffocating ether.* * * Then when under an- 
esthesia, the brain may be entirely isolated from the 
field of operation by as careful and as complete infil- 
tration into the latter.of a solution of 1:400 novo- 
cain as if no general anesthesia had been given. * * * 
At the close of the operation, if the zone of operation 
is cut off for a considerable time from communication 
with the brain by an injection of quinine and urea 
hydrochloride, after-pains and postoperative nerve-ex- 
hausting stimulation are avoided.* * * The mortal- 
ity rate, especially in abdominal operations, * * * 
has been more than cut in two. Anoci-association takes 
from surgery most of its proverbial harshness, and on 
this principle we can now actually perform shockless 
operations.” 


1. Deaver, John B.: Hyscterotomy. J.A.M.A., 59:90, 1912, 


2. Crile, George W.: The Results of Operations, Especially 
Abdominal, Performed on the Principles of Anoci-association. 
J.A.M.A., 59:114, 1912. 
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New Orleans—Where We Meet 


RECREATION IN NEW ORLEANS* 


It is hardly unusual to hear references made to the 
historic associations of New Orleans. The whole wide 
world knows of the Vieux Carré, preserved practically 
intact for the past century and a half, with its antiques 
and many historical recollections. Every high school 
graduate who ever studied American history is familiar 
with the establishment of the city by Bienville, and 
the numerous obstacles he had to overcome; the pur- 
chase of the Louisiana Territory from Emperor Napo- 
leon of France by President Jefferson; the Battle of 
New Orleans, in which Andrew Jackson won an over- 
whelming victory over the British under General Pak- 
enham; and the Union occupation of the city by Gen- 
eral Benjamin Butler in 1862. Many glamorous epi- 
sodes of the past find associations in New Orleans. 


But an important phase of New Orleans history, too 
often overlooked, is its role in the development of sport 
and recreation in this country. Oldest festival of the 
city, in which New Orleans annually teaches the rest 
of the world how to play, is Mardi Gras, begun in 
1827. It is held in late February or early March, but 
its gay spirit is characteristic of the city all year round. 
Then in 1837, the first organized race course in the 
country was opened in New Orleans, where Audubon 
Park’s most beautiful lawns and lagoons are today, 
and a later race course occupied the site of the beauti- 
The year 1849 saw the or- 


ful Metairie Cemetery. 
ganization of the present Southern Yacht Club, second 
oldest boating club in the United States, and baseball 


was introduced here in the late 1860’s. The New 
Orleans Lawn Tennis Club was established in 1876, 
when tennis was still a “sissy game,” and is the oldest 
tennis club in the country. John L. Sullivan beat 
Paddy Ryan for the heavyweight championship of the 
world near New Orleans in 1882, and three world’s 
championship matches were once fought on successive 
nights in the old New Orleans Olympic Club. The 
first gloved contest, replacing the more brutal bare- 
knuc.ie battles, was fought in St. Bernard Parish, just 
over the Orleans Parish line. Football entered Louisi- 
ana in 1892, and 1893 saw the beginning of the Tulane- 
Louisiana State rivalry which continues to this day. 
Today, one of the South’s leading sport events and 
nation’s football classics is the annual Sugar Bowl 
Game, played January 1 in the Crescent City. 

Thus did the history of sport unfold in the South, 
with New Orleans consistently leading in its making. 
And there was sufficient reason for the city’s premier 
position. For one thing, it was the largest city in the 
South. For another, it was very cosmopolitan. For a 
third, it had large, spacious parks, with adequate facili- 
ties provided for outdoor sports, along with other nat- 
ural advantages. And perhaps most important of all, 
its balmy, temperate climate, with a year round aver- 
age temperature of 69 degrees, provided conditions 
ideal for outdoor sport and recreation. New Orleans 


*Prepared for the Southern Medical Journal by the Publicity 
Department of the New Orleans Association of Commerce. 
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thus had a head start on the rest of the country which 
it has not yet relinquished. 


Members of the Southern Medical Association, meet- 
ing there November 30-December 1, 2, 3, will find no 
lack of recreational facilities for their enjoyment. 
Whether interested only as a spectator, or in active 
participation in sports, in driving and touring, or only 
in lazy relaxation, there is something to fill the bill. 


For the spectator, the city offers horse-racing, at the 
Fair Grounds of the Louisiana Jockey Club, or at- 
tendance at some of the various other sports events, 
Boxing and wrestling matches are scheduled weekly, 
and the annual gridiron grudge battle between Tulane 
and Louisiana State Universities will be held in New 
Orleans November 27, just three days before the con- 
vention opens. Although no date is yet selected, possi- 
bilities are that a Southern Yacht Club regatta will be 
held during this period. 

For the active participants, facilities are provided for 
every type of outdoor sport, and there is not even any 
necessity of leaving the city limits. New Orleans, 
unique in this as in all other things, provides hunting 
and fishing ground within the confines of the city. The 
Louisiana hunting season customarily begins early in 
November and lasts about ten weeks, and nowhere is 
such an abundant supply of game and wild life found 
as in Louisiana during this period. Especially abun- 
dant are migratory fowl, and huntsmen customarily 


A view of old and new New Orleans. In the foreground 

are the iron trellised balconies so typical of the old homes 

and old buildings in the French Quarter. In the back- 

ground can be seen a few of the skyscrapers that modern 
New Orleans has built. 
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A view in City Park, originally a 1,382-acre plantation. 

In this park can be seen some of the finest specimens of 

live oaks in America, sturdy, massive old trees, over a hun- 

dred years old, with long beards of Spanish moss drooping 

from their branches to the ground like long, silvery swords. 

There are also more than twenty varieties of palms in 
the park. 


bag the limit on ducks, geese, woodcock and snipe. 
But rabbit, deer, and even bear, all legitimate prey to 
the hunter, are present in sufficient quantity to please 
anyone. The Pass A La Loutre Hunting Club is na- 
tionally famous. It is state owned and operated, with 
66,000 acres of the world’s finest hunting grounds. All 
hunting necessities can be provided. 


Fishing, of course, is a year round sport in New Or- 
leans, with Lake Pontchartrain and numerous small 
lakes all in the vicinity, the excellent fishing ground 
of Chef Menteur and the Rigolets within city limits, 
and the farther fields of the Gulf and Mississippi Coast 
within easy driving distance. Tarpon, redfish, speckled 
trout, black bass (called “green trout” locally), croak- 
ers, drum, sheepshead, red snappers, flounders, Spanish 
mackerel, bluefish and pompano are highly esteemed 
Louisiana fish. 

For the golf enthusiast, there are three public 18-hole 
courses, one in Audubon Park and two in City Park, 
not to mention several private courses connected with 
the country clubs. For the tennis lover, Audubon Park 
and City Park together offer approximately 50 courts, 
about half of which are equipped for night play. The 
player has his choice of brick, clay and hard-surfaced 
courts. Private clubs here too add to the facilities. 
Both public parks provide rowing and fishing facili- 
ties, in artificially constructed, annually-stocked _la- 
goons. Yachting goes on all year round on Lake 
Pontchartrain, at the famous Southern Yacht Club. 
Audubon Park is equipped with a fine stable and ap- 
Proximately five miles of bridle paths where equestri- 
ans can take a quiet canter. The path leads through 
some of the most beautiful sections of the park. 

Tours in and about the city introduce the visitor to 
many new and interesting sights. Within the city itself 
there is the endless novelty and Old World charm of 
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the Vieux Carré, the natural beauty of the parks, the 
hustle and bustle of the riverfront, the unruffled calm 
or squally tempestuousness of Lake Pontchartrain, the 
quaintness of the Garden District with its spacious gar- 
dens and antebellum homes, the scholarly serenity of 
the universities, and the reverential atmosphere of the 
many-tombed cemeteries. But an even broader field 
awaits the visitor who has time to investigate the sur- 
rounding territory. 


On the river, below the city, is the old plantation of 
Chalmette de Ligny, where the Battle of New Orleans 
was fought. The site is marked by a giant marble 
obelisk, and the famous Versailles Oaks, finest grove of 
live oaks on the face of the earth. Above the city one 
meets successively two of the most monumental engi- 
neering feats of our time, the Mississippi River Bridge 
and the Bonnet Carré Spillway. The former, built at 
a cost of $13,000,000, is a toll-free outlet to the West 
for railroad, vehicular and pedestrian traffic. The lat- 
ter is a flood control project, where at high water 
stages Mississippi flood waters can be diverted out 
through Lake Pontchartrain. 


Most appealing of the short trips is to the West, 
out the Old Spanish Trail, to the Evangeline Country, 
with its shady bayous, moss-draped oaks, old French 
settlements and Cajun inhabitants. Out the Old Span- 
ish Trail to the east, one encounters the Mississippi Gulf 
Coast with its famed winter resorts. 


Driving up the river, on an airline concrete highway, 
one reaches Baton Rouge, where the State Capitol build- 
ing and Louisiana State University are located. The 
L. S. U. Medical Center, however, is situated in New 
Orleans. 


South of the city, across the river, is the drive to 
Lafitte, a small town named after the blustering pirate, 
Jean Lafitte, and still farther down is Barataria Bay, 
where the pirates had headquarters, an intricate maze 
of bayous and embayments, many of which are still 
uncharted. Grand Isle, at the very edge of the Gulf, 
is a famous resort, especially noted for its fine fishing 
and surf bathing. 


Book Reviews 


Medical Urology. By Irvin S. Koll, B.S., M.D., F.A.CS., 
Attending Urologist, Michael Reese Hospital. 431 
pages, illustrated. St. Louis: The C. V. Mosby Com- 
pany, 1937. Cloth $5.00. 

Parts of this volume are worthy of recommendation, 
others are deficient and severely to be criticized. 

The list of references following each chapter will be 
helpful to those who wish to review the literature. 
Unfortunately, however, they are not always brought 
up to date. 

The anatomy, bacteriology, etiology, pathology, symp- 
tomatology, and diagnosis are well covered. The treat- 
ment advised is from the author’s personal experience, 
and it fails in many instances to coincide with the 
standard treatment of today. 

The chapters dealing with specific and non-specific 
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infections in the lower urinary tract in the male and 
female contain many worthy suggestions. 


The greatest criticism is of the part pertaining to 
prostatism and kidney infections. The advice to delay 
operations on the prostate until a complete retention 
occurs is not in accord with the present trend of 
thought. In the treatment of infections of the kidney, 
no mention is made of the ketogenic diet or mandelic 
acid therapy. Both of these have passed through the 
experimental stage, have demonstrated their superiority 
in a large percentage of kidney infections, and should 
be included in any text on medical urology. 


The illustrations are not up to the present day 
standard. 


A Manual of Radiological Diagnosis for Students and 
General Practitioners. By Ivan C. C. Tchaperoff, 
M.A., M.D., D.M.R.E. (Camb.), Assistant Radiolo- 
gist and Radium Registrar, St. Thomas’s Hospital, 
London. 256 pages, illustrated. Baltimore: William 
Wood & Company, 1937. Cloth $6.00. 


This book, which is intended as a synopsis of the 
essentials of radiological diagnosis, was written primar- 
ily for students and the general practitioner. The first 
chapter deals briefly with x-ray physics; the second and 
third chapters with the osseous system, in general and re- 
gionally. These 126 pages with 175 illustrations com- 
prise approximately one-half the volume. The illustra- 
tions are very clear and well labeled, but the descrip- 
tions are brief and at times confusing; for example, 
what the Americans refer to as giant cell tumor, the 
author calls myeloma of the bone. 

The other half of the volume contains brief chapters 
on the chest; gastro-intestinal tract; gallbladder, kid- 
ney and urinary tract; the female generative system; 
tumors of the spinal canal and ventriculography. All 
these chapters are much too brief to furnish an ade- 
quate source of information to the radiological student 
or to the qualified radiologist. To the undergraduate 
student and general practitioner, as an aid to the un- 
derstanding of the expert’s diagnosis, it should be of 
service. 


The Diagnosis and Treatment of Arthritis. By Russell 
L. Cecil, M.D., Sc.D., Professor of Clinical Medicine, 
Cornell University; Associate Visiting Physician, New 
York Hospital, New York City. Henry A. Christian, 
M.D., Sc.D., LL.D., General Editor of the Series. 
(Reprinted from Oxford Monographs on Diagnosis 
and Treatment). 263 pages, illustrated. New York: 
Oxford University Press, 1937. Cloth $4.75. 


The writer is recognized as an authority on the sub- 
ject of arthritis. After a brief survey of the generally 
accepted classification of joint diseases, there is 1 Ge- 
tailed presentation of the various groups of arthritis. 
Especially noteworthy are chapters on acute rheumatic 
fever, rheumatoid arthritis, and the arthritis of meno- 
pause. Modern treatment, including vaccines, antistrep- 
tococcic sera, foreign protein, hyperpyrexia, and physio- 
therapy, is clearly outlined. Although a brief manual, 
it is complete enough to present an excellent and authori- 
tative survey of the age-old problem of arthritis and the 
accepted modern therapeutic measures. 
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Southern Medical News 


AMERICAN BOARD OF OBSTETRICS AND GYNECOLOGY 


The next written examination and review of case histories of 
Group B applicants by the American Board of Obstetrics and 
Gynecology will be held in various cities in the United States and 
Canada on Saturday, November 6, 1937. The next general ex- 
amination for all candidates (Groups A and B) will be held in 
San Franciso, California, on June 13 and 14, 1938, immediately 
prior to the American Medical Association meeting. Application 
blanks and booklets of information may be obtained from Dr, 
Paul Titus, Secretary, 1015 Highland Building, Pittsburg (6), 
Pennsylvania. Applications for these examinations must be filed 
in the Secretary’s office not later than sixty days prior to the 
scheduled dates of examination. 


ALABAMA 


Dr. Albert C. Jackson, Jasper, has been elected President of 
the Alabama Hospital Association. 


DEATHS 


Dr. James Ratchford Taylor, Anniston, aged 76, died March 12 
of bronchopneumonia. 
Dr. Rufus C. Jones, York, aged 78, died March 15 of pneu- 
monia. 
. Gibson Reynolds, Montgomery, aged 60, died recently of 
disease. 
. Wiley Simeon Adams, Cherokee, aged 52, died in April. 
Dr. Howell T. Heflin, Birmingham, aged 60, died June 18. 
Dr. R. M. Buchanan, Decatur, died July 1. 


ARKANSAS 


The State Medical Board has elected the following officers for 
the coming year: Dr. W. A. Snodgrass, Little Rock, President; 
Dr. L. T. Evans, Batesville, Vice-President; Dr. L. J. Kosminsky, 
Texarkana, Secretary-Treasurer. 

The Arkansas State Pediatric Association has elected the follow- 
ing officers for the coming year: Dr. Edwin C. McMullen, Pine 
Bluff, President; Dr. Garland D. Murphy, El Dorado, Vice-Presi- 
dent; Dr. Madeline A. M. Melson, Little Rock, Secretary. 

The Ninth Councilor District Medical Society has elected the 
following officers for the coming year: Dr. D. K. McCurry, 
Green Forest, President; Dr. H. V. Kirby, Harrison, Vice-Presi- 
dent; Dr. J. H. Fowler, Harrison, Secretary-Treasurer. 

The Baptist State Hospital, Little Rock, has elected the following 
officers for the coming year: Dr. Joe F. Shuffield, Chief; Dr. 
K. W. Cosgrove, Vice-Chief; Dr. T. Duel Brown, Secretary. 

Dr. Ernest Stroud, Jonesboro, has been made President of the 
Jonesboro High School Alumni. ae 

Dr. Fount Richardson, Fayetteville, was recently made Physician 
to the University of Arkansas. 

Dr. R. T. Smith, Fort Smith, has been made Vice-President of 
the Arkansas Hospital Association. ‘ 
oa W. Pillstrom has been made Health Officer of 

‘oal Hill. 

Dr. B. C. Middleton, Texarkana, was recently made Health 
Officer of Miller County. 

Dr. Robert H. Johnson, Clarksville, has been made Health 
Officer of Johnson County. oad 

r. L. J. Kosminsky, Texarkana, was recently made District 
Commander of the Twelfth District of the American Legion. 

Dr Scully, Hot Springs National Park, has been made 
Grand Commander of the Arkansas Knights Templar. 

Dr. H. Fay H. Jones, Little Rock, is doing special work in 
London, Paris and Rome. 

Dr. Alfred Hathcock, Fayetteville, has been taking postgraduate 
work in New York and Rochester, Minnesota. . 

Dr. Pierre Redman, formerly of Fort Smith, announces his as- 
sociation with Dr. B. H. Hawkins, of Mena. i 

Dr. John McCollough Smith, Morrilton, and Miss Marie Angebr 
were married June 17. 

DEATHS 


ant James A. Foltz, Fort Smith, aged 59, died May 22 of heart 


isease. 

Dr. Pleasant E. Terry, Holly Grove, aged 63, died April 29 of 
a heart attack. f 

Dr. John Marion Hooper, Batesville, aged 67, died May 19 from 
injuries received in an automobile accident. 

Dr. Robert Rodney Dale, Texarkana, aged 52, died May 10. 


Continued on page 26 
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4) Principal Conditions May Cause Trouble Here 


HE problem of diagnosis and differentia- 

tion assumes commanding proportions 
when the urinary tract is involved. But effi- 
cient use of the x-ray examination has con- 
tributed mightily to the present-day accu- 
racy with which urinary disease may be diag- 
nosed and classified. 

Simple radiography will outline the kid- 
heys, indicating their size, shape, and posi- 
tion. ... Pyelography will disclose calculus, 
sarcoma, tuberculosis, alterations in the 
renal pelves; also kinks in the ureter or ob- 


RADIOGRAPHS PROVIDE DIAGNOSTIC FACTS 


structions. . . . Retrograde urography will 
demonstrate the presence of tumors, trau- 
matisms, diverticuli, foreign bodies. In dif- 
ferential diagnosis, radiography will usually 
place the blame where it belongs. ... The 
facts that are thus disclosed will suggest 
proper therapeutic procedure. 

For utmost assurance of accuracy in diag- 
nosis, every sufferer from urinary disease is 
entitled to a thorough radiographic examina- 
tion. Eastman Kodak Company, Medical 
Division, Rochester, N. Y. 
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Dr. Joseph B. Shaw, Hot Springs National Park, aged 57, died 
May 28. 


DISTRICT OF COLUMBIA 


Commander Charles S. Stephenson, Medical Corps, U. S. Navy, 
has been mede a member of the National Advisory He*lth Council 
to succeed Rear Admiral Charles S. Butler, resigned. 

Dr. Harry F. Dowling, Director of Laboratories, George Wash- 
ington University Hospital, received the merit prize of the Wash- 
ington Medical and Surgical Society for research on pneumonia. 

Dr. Charles W. Warren, formerly of Washington, has moved to 
Upperville, Virginia. 

Dr. Joseph E. Gladstone, formerly of Washington, has moved to 
Exmore, Virginia. 

Dr. Charles Hampton Mauzy, Jr., Washington, and Miss Eliza- 
beth Anne Thaxton were married June 19. 

Dr. Harold Wellington Jones, Washington, znd Mrs. Mary Mor- 
rison Camper were married May 1. 

Dr. Albert G. Love, Washington, and Miss Evelyn Ramsey were 
married May 4. 


DeaTHS 
Dr. Edgar Morris Watson, Weshington, aged 25, died March 9 
of pneumonia. 
Dr. George M. Ruffin, Washington, aged 61, died May 29. 


FLORIDA 


The Florida State Board of Medical Examiners has elected the 
following officers for the coming year: Dr. John M. Mann, Lake 
Butler, President; Dr. Julius C. Davis, Quincy, Vice-President; 
Dr. William M. Rowlett, Tampa, Secretary. 

Dr. Edward M. L’Engle, Jacksonville, has been made Registrar 
of the Bureau of Vital Statistics of the State Board of Health. 

Dr. C. C. Witt, Arcadia, has been made Supervisor of District 
Number Two of the State Health Department. 
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Dr. Harold C. McDowell, formerly of Gastonia, North Carolina, 
has been made a member of the staff of the Florida Medical Cen- 
ter, Venice. 

Dr. Rollin D. Thompson, formerly of Statesan, Wisconsin, has 
moved to Orlando, where he is in charge of the new State Tuber- 
culosis Sanatorium. 

Dr. Leonidas M. Anderson, Lake City, has been made Inspector 
of the State Institutions and Administration Advisor by the 
State Board of Health. 

Dr. L. Y. Dyrenforth, Jacksonville, has been made a Fellow in 
the Florida Engineering Society. 

Dr. Francis T. Holland, Tallahassee, 
Monroe Street. 

Dr. Raymond Ralston, formerly of Pennsylvania, has moved to 
Lakeland, where he is associated with Dr. R. R. Sullivan. 

Dr. William J. Buck, Belle Glade, and Miss Sue Florence were 
married May 22. 

Dr. James L. Chalker and Miss Mary C. Fore, both of Ocala, 
were married April 14. 


has opened offices on 


Dr. Harriet Elizabeth MacSorley, Miami, aged 56, died March 
17 of surgical shock following an operation for hip reconstruction. 

Dr. Albert A. Dixon, Pensacola, aged 57, died April 28 of 
cerebral hemorrhage and arteriosclerosis. 

Dr. Benjamin Perry Matheson, Fort Myers, aged 73, died March 
31 of nephritis and arthritis. 

Dr. Ira Elton Neer, Miami, aged 61, died March 30 of cirrhosis 
of the liver. 

Dr. Bertha Frederica Carl Frommell, Orlando, aged 64, died 
March 13 of coronary thrombosis. 

Dr. J. Frank Harris, Sarasota, aged 80, died March 28. 

Dr. Richard Leffers, Lakeland, aged 59, died April 12. 

Dr. Morris David Hartman, Homestead, aged 48, died April 13 
of cerebral hemorrhage due to a head injury received in an auto- 
mobile accident. 

Dr. Frederick Wilhelm Schnauss, Jacksonville, aged 70, died 
April 20. 

Dr. J. Knox Simpson, Jacksonville, aged 51, died May 19. 


Continued on page 28 


EYE, EAR, NOSE 
and THROAT 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 


(The Pioneer Post-Graduate Medical Institution in America) 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER: 345 West 50th Street, NEW YORK CITY 


For the General Surgeon 


A combined surgical course comprising General 
Surgery, Traumatic Surgery, Abdominal Surgery, 
Gastro-Enterology, Proctology, Gynecological Sur- 
gery, Urological Surgery, Thoracic Surgery, Pathol- 
ogy, Roentgenology, Physical Therapy, Operative 
Surgery and Operative Gynecology on the Cadaver. 
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Even children take to Neo-Cultol—because they can take it 
so easily. And for both children and adults it offers an ideal 
means for combatting constipation and intestinal toxemia. 

Neo-Cultol combines viable B. acidophilus, refined 
mineral oil jelly, and chocolate. Full effectiveness is en- 
sured by rigid standardization, complete laboratory con- 
trol. Samples to physicians. 

THE 


Arlington 


CHEMICAL COMPANY 
Yonkers, N. Y. 
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GEORGIA 


Dr. Edgar G. Ballenger, Atlanta, has been elected President-Elect 
of the American Urological Association. 

Dr. Glenn J. Bridges, Atlanta, has been made Health Officer 
of Jenkins County to succeed Dr. Hugh B. Senn, Millen, re- 
signed. 

Dr. Thomas B. Phinizy, Augusta, has been made Commissioner 
of Public Health of Richmond County. 

Dr. Glenville Giddings, Atlanta, has been mad* a member of 
the Board of Governors of the American College of Physicians. 

Dr. Thomas W. Collier, College Park, has been made Health 
Officer of Dougherty County to succeed Dr. Hugo Robinson, 
resigned. 

The Stephens County Medical Society has elected the following 
officers for the coming vear: Dr. J Terrell. Toccoa, Presi- 
dent; Dr. E. F. Chaffin, Toccoa, Vice-President; Dr. C. L. Ayers, 
Toccoa, Secretary-Treasurer. 

Dr. William C. Humphries, formerly of Griffin, has moved to 
Acworth. 

Dr. Hubert H. Askew, Atlanta, has returned after taking post- 
graduate work in New York City. 


DEATHS 


Dr. Jeremiah Dumes Malone, Marietta, aged 76, died April 11. 

Dr. Lewis McFarland Gaines, Atlanta, aged 59, died May 24 
of coronary thrombosis. 

Dr. Charles B. Almond, Winder, aged 66, died April 16. 

Dr. Jefferson Davis, Toccoa, aged 70, died March 30. 

Dr. John Oscar Elrod, Forsyth, aged 59, died April 21. 

Dr. Zia Mabsut Bagdadi, Augusta, aged 54, died April 11 of 
coronary thrombosis. 

Dr. Hinton James Eve, Augusta, aged 59, died April 27. 

Dr. Nathaniel C. Goss, Ellijay, aged 75, died April 29. 

Dr. Beverly Wood Yawn, Eastman, aged 51, died May 3. 

Dr. James W. Jones, Thrift, aged 71. died May 18 from the 
effects of a black widow spider bite. 


Washington University 
School of Medicine 


Announces the following course 


OTOLARYNGOLOGY 


An eight months’ course in Orolaryngology 
for those beginning the study of diseases of 
the ear, nose and throat. 


Only graduates of medical schools who have 
completed a year of intern service will be 
admitted to the course. 


The course begins October 11, 1937. Fee 
for the course is $600.00. 


For further information apply to 


THE REGISTRAR 
WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 


St. Louis, Missouri 


August 1937 


KENTUCKY 

The Kentucky State Medical Association will hold its annua. 
meeting at Berea, September 5-7. 

The Caldwell County Medical Society hzs elected the foi- 
lowing officers for the coming year: Dr. B. K. Amos, Princeton. 
President; Dr. J. M. Dishman, Greensburg, Vice-President; Dr, 
W. L. Cash, Princeton, Secretary-Treasurer. 

Dr. Gradie R. Towntree, Hickman, has been made Assistant 
Health Officer at Louisville. 

Dr. Charles G. Beker, Louisville, has been made Health Officer 
of Fulton County. 

Dr. Joseph J. Gerkins, Bedford, has been made Health Officer 
of Fleming County. 

Dr. Chadwick W. Christine. Flemingsburg, has been d 
Health Officer of Jefferson County. _— 

Dr. James C. Hancock, formerly of Fort Apache, Arizona, has 
been made H<alth Officer of Hickman. 


DEATHS 

Dr. Ruce Marion Miller, Ivyton, aged 78, died March 22. 

Dr. Richard L. Fester. Danville, aged 66, died April 27 of 
angina pectoris. 

Dr. John Franklin Crawford. Clay, aged 59, died April 17 of 
cerebrz] hemorrhage. 

Dr. C. E, Leatherman, Louisville, aged 73, died April 15 of 
heart disease. 
“nk at Merriett Watkins, Sacramento, aged 80, died 

Dr. William Francis Grubbs, Hazel, aged 71, died April 2 of 
coronary thrombosis. 


Dr. Aubrey Vernon Jones, Louisville. aged 56, died April 5 of 
heart disease. 


Dr. Joseph G. Gray, Franklin, aged 60, died April 13. 


LOUISIANA 


The Lafayette Parish Medical Society has elected the following 
officers for the coming year: Dr. A . Trahan, Lafayette, 
President; Dr. F. H. Davis, Lafayette, Vice-President; Dr. R. S. 
Hernandez, Duson, Secretary-Treasurer. 

The St. Landry Parish Medical Society has elected the following 
officers for the coming year: Dr. S. J. Rozas, Opelousas, Presi- 
dent; Dr. L. Lazaro, Opelousas, Vice-President; Dr. 
Bienvenu, Opelousas, Secretary-Treasurer. 

The Vermilion Parish Medical Society has elected the following 
officers for the coming year: Dr. J. T, Abshire, Kaplan, Presi- 
dent; Dr. Leo Saporito, Kzplan, Vice-President; Dr. A. A. 
Comeaux, Abbeville, Secretary-Treasurer. 

The Louisiana State Gynecological Society has elected the fol- 
lowing officers for the coming year: Dr. Edward L. King, 
New Orleans, President; Dr. Armand G. McHenry, Monroe, Vice: 
President; Dr. Henry B. Alsobrook, New Orleans, Secretary. 

The Louisiana State Pediatric Society has elected the following 
officers for the coming year: Dr. Clarence H. Webb, Shreveport, 
President; Dr. Ralph J. Talbot, Monroe, Vice-President; Dr. 

uth G. Aleman, New Orleans, Secretary-Treasurer. 

The Louisiana Socicty of Gastro-Enterology has elected the 
following officers for the coming year: Dr. Abraham L, Levin, 
New Orleans, President; Dr. Herbert L. Weinberger, New Or- 
— Vice-President; Dr. Louis Ochs, Jr., New Orleans, Secre- 
ary. 

Dr. F. L. Jaubert. New Orleans, has been made President of 
the Louisiana Society for Crippled Children. 

Dr. Henry W. E. Walther, New Orleans, has been appointed 
Professor and Head of the Department of Urology at Louisiana 
State University in the Graduate School of Medicine. 

Dr. Valentine H. Fuchs, New Orleans, has been made Professor 
of Otorhinolaryngology and Director of the Department at 
Louisiana State University in the Graduate School of Medicine. 

Dr. Lambert O. Clark, Lafayette, was presented the Civic 
Award for 1935 for outstanding service to the community. 

Dr. William L. Smith. formerly of New Orleans, hes moved to 
Washington, D. C 

Dr. James Medison Batchelor, New Orleans, and Mrs. Bernice 
Bowling Passman were marricd May 


DEATHS 
Dr. Joseph Shackelford Stephens, Natchitoches, eged 76, died 
March 27 of arteriosclerotic heart disease and nephritis. 


Continued on page 30 
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Cow’s Breast 
( Grams per 100 c.c. ) Milk Milk 


Iron Trace 


September 1, 1932. 


ESTIMATED HYPOTHETICAL SALT ANALYSIS 


Calcium combined with Pretein .054 gm. .024 gm. 
Mono-Magnesium Phosphates’ .103 gm. .027 gm. 
Di-Calcium Phosphates .000 gm. 
Di-Potassium Phosphates .000 gm. 
Potassium Citrates ... J Q -103 gm. 
Sodium Citrates .055 gm. 
Calcium Citrates .059 gm. 


Sulphur with Protein d " .001 gm. 
Phosphorus with Protein J .001 gm. 


C. W. Martin, M. D., New York State Journal of Medicine. 


Similac 
.030 gm. 
.027 gm. 
.000 gm. 
.000 gm. 
-103 gm. 
-055 gm. 
-059 gm. 

Trace 
.001 gm. 
.001 gm. 


A SALT BALANCE OBTAINED ONLY 
BY LABORATORY METHODS 


Fat 2%, proteins 1.6%, and sugar to make up the lack of calories 


that results from dilution — that, roughly, is the home method of 
"modifying" cow's milk for the baby. @ And what of the minerals? 
Are they not equally as important as the other food substances? 


@ The laboratory method of rearranging cow's milk, by which Similac 


is prepared, not only adjusts the percentages of fats, proteins and 


carbohydrates, but alters the salts of cow's milk in character and in 


relation to each other. Similac has a salt balance that cannot be 


obtained in the ordinary milk dilution or modification—one of the rea- 


sons for the excellent result obtained with this laboratory modification. 


M & R DIETETIC LABORATORIES, INC., 


COLUMBUS, OHIO 


Similac is not advertised to the Similac is made from fresh skim milk (case- 


laity and no directions appear in modified) with added 


lactose, salts, 


on or in the trade package. milk fat. and veaetable and cod-liver oils. 
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Continued from page 28 


Dr. Orville Jay Richardson, Manifest, aged 51, died March 29 
of heart disease. 

Dr. William L. Fisher, Lake Charles, aged 71, died March 7 of 
cerebral thrombosis. 

Dr. LeRoy Cockfield, Bermuda, 
myocarditis and diabetes mellitus. 

Dr. M. David Haspel, New Orleans, aged 50. died June 26. 

Dr. Russell Edward Stone, New Orleans, aged 59, died June 18 
from complications following zecute appendicitis. 


aged 52, died April 4 of 


MARYLAND 

Dr. Magnus I. Gregersen. Professor of Physiology, University 
of Maryland School of Medicine, Baltimore, has been made Pro- 
fessor and Head of the Department of Physiology at Columbia 
University College of Physicians and Surgeons, New York. 

Dr. James Eugene Hemphill, Baltimore, and Miss Mary Nancy 
Ray were married June 21. 

DeaTHS 

Dr. J. Henry Wishard, Leitersburg. aged 80, died March 27 of 
cerebral hemorrhage and bronchopneumonia. 

Dr. Frederick Henry Charles, Cumberland, aged 75, died March 
19 of arterial hypertension and myocarditis. 

Dr. James Edward Bell, Baltimore, aged 46, died April 25 of 
lobar pneumonia. 


MISSISSIPPI 
The Marshall County Medical Society has elected the following 
officers for the coming year: Dr. C. R. Senter, Byhalia. Presi- 
dent; Dr. Ira B. Sezle, Holly Springs. Vice-President; Dr. Herbert 
Phillips, Holly Springs, Secretary-Treasurer. 
Dr. J. S. McNeal. formerly of Crossville, has moved to Moor- 


LOSS 


-KALAK WATER COMPANY OF 
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Dr. S. D. Newell, Inverness, Dr. George J. Mancill, Indianola, 
and Dr. J. W. Lusk, Ruleville, have been taking postgraduate 
work in New Orleans, Louisiana. 

Dr. I. B. Bright, Greenwood, has 
work in New York. 

Dr. Edwin M. Butler, Centreville, and Miss Redolia Davis were 


married May 5. 


been taking postgraduate 


Deratus 

Dr. Willigm Willis Durden, Columbus, aged 92, 
of hip fracture. 

Dr. F. 
monia. 

Dr. Charles B. Watkins, Clinton, aged 70, died March 20, 

Dr. Miles Jasper Wilhoit, Water Valley. aged 54, died recently, 

Dr. W. M. Duke, Sunny Side, aged 56, died May 27. 


died April 18 


McCarty, Ovett, eged 71, died in April of pneu- 


MISSOURI 

The Missouri State Medical Association has elected the following 
officers for the coming year: Dr. Bernard W. Hays, Jackson, 
President-Elect; Dr. Dudley S$. Conley. Columbia, President; Dr, 
Fdward J. Geodwin, St. Louis, Secretary. 

The Missouri Public Health Association has elected the following 
officers for the coming year: Dr. Merl P. Moorn, Columbia, 
President-Elect: Dr. Edwin H. Schorer, Kansas City, President: 
Dr. John W. Willizms, Jefferson City. Secretary. 

Dr. Ralf Hanks, Fulton, hzs been made President of the 
Missouri Association for Mental Hygiene. 

Dr. Mex A. Goldst:in, St. Louis. received the honorary degree 
of Dector of Laws from Washington University. 

Dr. Karl E. Meneval, Mexico, has been made Health Officer of 
Audrain County to succeed Dr. Robert W. Berrey, decezsed. 

Dr. Oliver S. Gilliland, Kans°s City, has been made President 
of the Kansas City Eye, Ear. Nose end Throat Society. 


Centinusd on pore 32 


Deane the hot weather, 
when dehydration and 
mineral loss are in evi- 
dence, the deficiency 
may be replaced quickly 
and effectively by Kalak 
Water. 

Kalak is hypertonic. 
palatable, effervescent. 
Itscomposition isuniform 
and its alkali potency is 
constant. 


NEW YORK, INC. 


6 CHURCH STREET e NEW YORK CITY 
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EUCUPIN OINTMENT 1%— 
nk Its unusually prolonged anes- 
Dr. thetic action, high germicidal 
“s efficiency, and low toxicity rec- 
ms ommend its use in Hemor- 
he rhoids - Pruritus - Ulcers - 
ree 


Dermatosis - Burns - Severe Sun- 
burns - Skin Abrasions:- Fissures. 


EUCUPIN OINTMENT is also 
valuable as a lubricant in digital 
EU CU Pp or instrumental examinations, 
and as a post-operative appli- 
that of Coo = cation. 
at of Phen om SUPPLY: 1 oz. collapsible tubes 
with detachable labels (pile pipe 
supplied); 1 lb. dispensing jars. 


Presented as a Prescription Item to the Medical Profession Only 


EUCUPIN OINTMENT Ih 


Reg. U. 8. Pat. Of. 


Literature and a trial quantity will be gladly supplied upon request 


| 
| 
| 
RARE CHEMICALS, INC | 


32 SOUTHERN MEDICAL JOURNAL 


Continued from page 30 


The Missouri Society for the Advancement of Gastroenterology 
has elected the following officers for the coming year: Dr. Horace 
W. Soper, St. Louis, President; Dr. Frank D. Gorham, St. 
Louis, Vice-President; Dr. Charles W. Duden, St. Louis, Secre- 
tary; Dr. Lee Pettit Gay, St. Louis, Treasurer. 

Dr. Philip A. Shaffer, Professor and Head of the Department 
of Biologic Chemistry at Washington University School of Medi- 
cine, has been made Dean of the School. 


Improved and Enlarged 
Laboratory Course 


In line with our policy of turning out 
accomplished laboratory technicians we 
announce our course of 


NINE FULL MONTHS 


plus four to six months’ 
internship in a hospital 
laboratory 


Send for Catalogue 


Gradwohl School of 
Laboratory Technique 


3514 Lucas Avenue 
St. Louis, Mo. 
R. B. H. GRADWOHL, M.D., Director 


Classified Advertisements 


GRADUATE Medical Technologist, Pathologist, Bacteriologist, 
Radiologist and Physiotherapist, unmarried, Christian, seeks posi- 
tion with hospital or clinic. Address J. P. G., care JouRNAL. 


WANTED—To place complete clinical laboratory with hospital, 
group clinic or one man. Will furnish everything. Experienced 
male technician. Will go anywhere. Write F. P. H., care Jour- 
NAL, 


ASSISTANCE OFFERED TO MEDICAL WRITERS. Research, 
Abstracts. Translations (all languages). Papers prepared from 
author’s data. Ten years’ experience with leading physicians and 
appointments on medical journals of highest standing. I employ 
no assistants; all my work is done personally and is reliable. 
Florence es Carpenter, 1801 Sixteenth St., N. W., Washing- 
ton, D. 


FOR RENT—Offices formerly occupied by the late Dr. E. B. 
Bailey, Demopolis, Alabama. Demopolis is an ideal location for a 
physician with surgical inclination. Only three physicians here. 
Territory contains more than fifteen thousand inhabitants. Very 
reasonable rent required. Mrs. E. B. Bailey, Demopolis, Ala. 
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Dr. Lee Wellace Dean, St. Louis, received the gold medal of 
the American Laryngological Association at its annual meeting in 
Atlantic City in June. 


DEATHS 


Dr. George A. Humvert, St. Louis, aged 75, died April 16 of 
chronic myocarditis and arteriosclerosis. 

Dr. William Otto Winter, St. Louis, aged 67, died March 31 
of hecrt disease. 

Dr. Fredrick S. Markel, 
of heart disease. 

Dr. Lynn Gray Taylor, Kansas City, aged 77, died March 31 
of thyrotoxicosis and arteriosclerosis. 

Dr. Henry Davis Rothgeb, Willow Springs, aged 69, died March 
29 of cerebral hemorrhage. 


Allenville, aged 75, died March 16 


NORTH CAROLINA 


The Medical Society of the State of North Carolina has elected 
the iollowing officers for the coming year: Dr. James B. Sid- 
bury, Wilmington, President-Elect; Dr, Wingate M. Johnson, 
Winston-Salem, President; Dr. Thomas W. M. Long, Roanoke 
Rapids, Secretary. 

Dr. John W. Roy Norton, Raleigh, has been made Assistant 
Director of the Division of Preventive Medicine of the State 
Bozrd of Health to succeed Dr. Thomas C. Worth. 

The North Carolina Public Health Association has elected the 
following officers for the coming year: Dr. Malcolm T. Foster, 
Feyetteville, President; Dr. Joseph A. Morris, Oxford, Vice-Presi- 
dent; Dr, Avon H. Elliot, Wilmington, Secretary. 

Dr. Harry L. Johnson, Hickory, has been made President of 
th: North Carolina Hospital Association. 

Dr. Robert P. Noble, Raleigh, has been made President of the 
North Carolina Radiological Association. 

Dr. Harold C. McDowell, formerly of Gastonia, has moved to 
Venice, Florida, where he is a member of the staff of the Florida 
Medical Center. 

Dr. Paul A. Yoder, Winston-Salem, hes been elected President 
of the North Carolina State Tuberculosis Association. 

Dr. Wyman P. Starling, Clinton, formerly Health Officer of 
Sampson County, has resigned to enter private practice. 

Dr. Warren Dallas Certer, Wilmington, has been made Health 
Officer of Burke and Caldwell Counties. 

Dr. E. L. Kendig, formerly of Richmond, Virginia, has moved to 
Wilmington. 

Dr. Cecil Collins Swann, Asheville, and Miss Dorothy Everett 
Spalding were married May 8. 

Dr. Louis Carroll Robert and Miss Jessie Speight Ward, both of 
Durham, were married April 30. 

Dr. William Blount Norment and Miss Katherine Williams, 
both of Greensboro, were married recently. 

Dr. Herbert Junius Fox, Franklinville, and Dr. 
Hill, Durham, were married May 15. 


Frances Faison 


DEATHS 
Dr. Clarence Dupree Jones, Hillsboro, aged 70, died April 3 of 
engina pectoris. 
Dr. Lee Johnson, Gastonia, aged 49, died April 8. 
Dr. Thomas Patton Cheesborough, Asheville, aged 67, died 


Continued on page 34 


The “MESCO” Laboratories manu- 
facture the largest line of Ointments 
in the world. Sixty different kinds. 
We are originators of the Professional 
Package. Specify “MESCO” when 


prescribing ointments. Send for lists. 


Manhattan Eye Salve Co. 


LOUISVILLE, KENTUCKY 
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Now recognized and dubbed “the male climacteric” is the 

period of waning metabolic and sexual activity frequently 
‘ ‘ occurring in men during middle age. Relief can be afforded 
by administration of Androstine, “Ciba,” a total testi- 
cular extract containing all the active principles of the 
male genital glands. {{Androstine, “Ciba,” has proved 
; : beneficial in cases of impotence, infantilism, prostatic 
| hypertrophy, premature senility, testicular insufficiency, 
etc. It stimulates basal metabolism. [Send for literature 
explaining how Androstine, “Ciba,” is physiologically 
standardized, and how it is administered either orally 


or intramuscularly. 
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April 3 of internal hemorrhage to ruptured varicosities of 
the esophagus and cirrhosis of the liver. 
Dr. John Ellis Ashcraft, Fayetteville, 
heart disease. 
Dr. Harris Hartwell Bass, 
Dr. N. W. Mackie, Yackinville, 


aged 76, died April 26 of 


Henderson, aged 59, died May 18. 
aged 38, died May 21. 


OKLAHOMA 

Dr. Henry K. Speed, Sayre, was made President-Elect of the 
Oklahoma State Medical Association and Dr. Samuel A. McKeel, 
Ada, was installed as President at the recent meeting in Tulsa. 

Dr. James L. Adams, Hobart, has been made Health Superin- 
tendent of Kiowa County. 

Dr. Harry B. Hall, Boise City, 
tendent of Cimarron County. 

Dr. Robert M. Church, Stilwell, 
tendent cf Adair County. 

Dr. J. 1. Lowe, Mangum, 
of Greer County. 

Dr. Glen W. McDonald, Ada, has been made Director of the 
County Health Unit in Pontotoc County. 

Dr. John D. Campbell, formerly of Fairview, 
Buffalo, New York. 


has been made Health Superin- 
has been made Health Superin- 


has been made Health Superintendent 


has moved to 


DEATHS 

Dr. Arthur Herbert Haney, Oklahoma City, 
April 19 of pulmonary tuberculosis. 

Dr. Oliver Bagby, Vinita, aged 78, died April 20. 

Dr. Charles William Heitzman, Muskogee, aged 67, 
8 of hypochromic anemia. 

Dr. Myron Stephen Gregory, 
April 9 of coronary occlusion. 

Dr. Jacob M. Stookbury, Shawnee, 


aged 41, died 


died March 
Oklahoma City, aged 67, died 


aged 68, died June 24 of a 
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SOUTH CAROLINA 


The Fifth District Medical Society has elected the following 
officers for the coming year: Dr. S. Blackmon, Kershaw, 
President; Dr. J. M. Settle, Great Falls, Vice- President; Dr. J. 
W. Brunson, Camden, Secretary. 

Dr. Kirby D. Shealy, Columbia, 
Way were married recently. 


and Miss Harriet Elizabeth 


Dratus 


Dr. Frank Duane Mower, Newberry, aged 57, died March 20 
of cardiovascular renal disease. 
Dr. Augustus Henry Hayden, Columbia, 


of arteriosclerosis and nephritis. 


aged 77, died March 29 


TENNESSEE 
» Medical Society has elected the following 
coming yeer: Dr. C. M. Hamilton, Nashville, 
Hughes, Clarksville, Vice-President; Dr, 
D. W. Smith. Nashville, Secretary-Treasurer. 

Dr. Howard Thompson Holden, Chattenooga, 
Rodes were married in June, 


Tenntssee 


The Middle 
officers for the 


and Miss Dorothy 


Deatus 

Dr. James N. Baxter, Berlin, died in April. 

Dr. John Kennerly Farris, Jr., Manchester, aged 70, died April 
1 of gastric ulcer. 

Dr. Green B. Gillespie, 
myocarditis. 

Dr. Joseph Vincent Power, 
pneumonia. 


Covington, aged 92, died April 15 of 


Spencer, aged 64, died April 17 of 


TEXAS 


The State Board of Medical Examiners has elected the following 
officers for the coming year: Dr. O. B. Kiel, Wichita Falls, 


cerebral vascular accident. 


Dr. John D. Leonard, Wagoner, aged 53, died April 24. Continued on page 36 


RAPID Hb and R.B.C. Improvement 


in Secondary Anemias 


CAPSULES 
and TABLETS 


LIV-IRN Capsules allow administration of liver extract (its minerals 
and stimulating principles) and massive doses of iron in convenient 
form. They accomplish hematological recovery through rapid rise 
in hemoglobin percentage and red cell count . . . LIV-IRN Capsules 
are supplied in bottles of 84 and 500 capsules. 


All LIV-IRN Products (in- 
cluding LIV-IRN Liquid) 
are chemically, biologically 
and clinically controlled; 


LIV-IRN Tablets are particularly suitable for children as they are ethically preduced and mar- 
keted; pleasant to take; al- 


easy to take. Co-ordinating ingredients achieve the desired change 

in the blood picture with a small number of tablets, in a relatively *YS prepared from fresh U. 
shert time. Each tablet contains reduced iron, the secondary anemia S government _ inspected 
fraction of fresh liver—plus irradiated yeast for stabilization of ner- livers. 
vous, digestive and <ssimilating functions . . . LIV-IRN Tablets are 
available in bottles of 75 and 500 Tablets. ; 


Samples and literature 
upon request 
Division of 
CHAPPEL BROS., INC. 
RCCKFORD, ILLINOIS 


CHAPPEL'| LABORATORIES 
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LARGE DOSAGE NNECESSARY 


Large doses of iron are no longer necessary for the successful 


treatment of hypochromic anemia. Independent investigations 


have proved that Hematinic Plastules yield rapid clinical 
response, equivalent to the results obtained from massive doses 
of other forms of iron e The average patient requires only three 
Hematinic Plastules Plain daily which obviates the unpleasant 
effects usually associated with massive iron feedings e We 


will be pleased to send samples and literature on request. 


THE BOVININE COMPANY «¢ 8134 McCORMICK BLVD. *« CHICAGO, ILLINOIS 
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Cyclopropane Gas 
for ANESTHESIA 


We wish to announce that in keeping with our Quarter- 
of-a-Century record of service to our Doctor and Hos- 
pital friends, we are now supplying “PURITAN 
MAID” CYCLOPROPANE of highest purity, pro- 
duced by the new and improved process developed in 
the Chemical Research Laboratories of Purdue Univer- 
sity, one of the outstanding Departments of the kind 
among American Universities, and MANUFACTURED 
BY MALLINCKRODT. 


Write us for couplete information. 


eee 
Puritan Compressed Gas 


Corporation 


“PURITAN MAID” 


Cyclopropane Nitrous Oxid Ethylene Oxygen 
Carbon Dioxid Mixture Gases 


Manufacturers and Distributors of all types of Anes- 
thetic Apparatus and Oxygen Therapy Equipment. 


CINCINNATI 
KANSAS CITY CHICAGO 


ST. LOUIS ST. PAUL DETROIT 
CAMBRIDGE BALTIMORE 


CONVENIENT 
DELICIOUS 
SUSTAINING 


For special diets for Summer Use 
Also for excursions, traveling, etc. 


HORLICK’S 


The Original MALTED MILK 


answers many problems of hot weather diet: 

1. For infants and growing children. 

2. In impaired digestion. 

3. For the sick and convalescent. 

4. Whenever an easily prepared, highly nu- 
tritious food is desired. 


| Horlick’s Malted Milk Tablets | 
to be dissolved in the mouth are con- 
venient to keep at hand, offering quick, 
sustaining nourishment at any time of 
the day or night. Especially useful while 
motoring, golfing, etc. 


HORLICK’S MALTED MILK CORP. 


Racine, Wisconsin. 
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President; Dr. W. C. Morrow, Gainesville, Vice-President; Dr. T, 
J. Crowe, Secretary-Treasurer. 

The Texas Railway Surgeons’ Association has elected the fol- 
lowing officers for the coming year: Dr. J. H. Dorman, Dallas, 
President; Dr. A. L. Ridings, Sherman, First Vice-President; Dr. 
Joe Gilbert, Austin, Second Vice-President; Dr. Ross Trigg, Fort 
Worth, Secretary-Treasurer. 

The Texas State Heart Association has elected the following of- 
ficers for the coming year: Dr. Edward H. Schwab, Galveston, 
President; Dr. M. D. Levy, Houston, Vice-President; Dr. Robert 
M. Barton, Dallas, Secretary-Treasurer. 

The Texas Dermatological Association has elected the following 
officers for the coming year: Dr. Bedford Shelmire, Dallas, 
Presid-nt; Dr. Everett R. Seale, Houston, Secretary. 

The Texas Pediatric Society has elected the following officers 
for the coming year: Dr. John G. Young, Dallas, President; 
Dr. F. Otis Calaway, Houston, Vice-President; Dr. Frank H. Lan- 
cester, Houston, Secretary-Treasurer. 

The Texas Neurological Association has elected the following 
officers for the coming year: Dr. T. M. Dorbindt, Sen Antonio, 
President; Dr. J. C. Perry, Wichita Falls, First Vice President; 
Dr. John A. McIntosh, San Antonio, Second Vice-President; Dr. 
Wilmer Allison, Fort Worth, Secretary-Treasurer. 

Dr. K. W. Rowe, Kerens, has been mzde City Health Officer. 

Dr. Charlky Jones, Wellington, has been made City Health 
Officer. 

Dr. John G. Young, Dallas, has been made Chief of the medical 
staff of the Richmond Freeman Memorial Hospital Clinic. 

Dr. Robert S. Yancey, Dallas, has been made Chief Surgeon of 
the M. K. & T. Employes’ Hospital Association. 

Dr. J. M. Coleman, Plano, hes been made Field Director of the 
Division of Maternal and Child Hygiene of the State Department 
of Health, 

Dr. D. M. Rumph, Fort Worth, has been made Chairman of 
the Board of Directors of the City-County Hospital. 

Dr. May Owen, Fort Worth, was given the Honorary Degree oi 
Doctor of Science by the Texas Christian University. 

Dr. Edgar H. Vaughn, Tyler, has been taking postgraduate 
work in Rochester, Minnesota. 

Dr. W. P. Phillips, Greenville, has returned after taking post- 
graduate work in Chicago. 

Dr. Jim M. Vaughn, Tyler, and Miss Bonna Bess Jones were 
married June 2. 

Dr. Joe R. Wise, Fort Worth, cnd Miss Madge Brelsford were 
married May 17. 

Dr. Robert Thomas Daniel, Fort Worth, and Miss Alberta Carl 
were married May 21. 


DraTHS 


Dr. John Marquiss Blair, Houston, aged 78, died April 2. 

Dr. William Prentice Farrington, Munday, aged 55, died April 
17 of melanocarcinoma and cholecystitis. 

Dr. Sterling O. Hays, Dallas, aged 67, died recently of coronary 
occlusion. 

Dr. Walter Jackson Coleman, Mineola, aged 76, died March 28 
of myocarditis. 

Dr. Benjamin H. Bennett, Dalles, aged 74, died April 9. 

Dr. Douglas Largen, San Antonio, aged 54, died April 16 of 
pneumonia. 

Dr. Charles Massie Beavens, Port Arthur, aged 34, died re- 
cently. 

Dr. Thomas E, Anderson, Carthage, aged 48, died May 6 of 
angina pectoris. 

Dr. Garfield McCoy Hackler, aged 72, died May 6. 


VIRGINIA 

The Culpeper Medical Society has elected the following officers 
for the coming year: Dr. J. L. Stringfellow, Culpeper, Presi- 
dent; Dr. Granville Eastham, Culpeper, Vice-President; Dr. 9. 
K. Burnette, Culpeper, Secretary-Treasurer. 

The Alleghany-Bath County Medical Society has elected the 
following officers for the coming year: Dr. Thomas M. Winn, 
Covington, President; Dr. R. L. Claterbaugh, Clifton Forge, Vice- 
President; Dr. R. P. Hawkins, Clifton Forge, Secretary-Treas- 
urer. 

The Virginia Society of Otolaryngology and Ophthalmology a4 
elected the following officers for the coming year: Dr. Marshali 
H. Hood, Portsmouth, President; Dr. Charles T. St. Clair, 
Bluefield, Secretary. 


Continued on page 38 
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MPT CURATIVE ACTION, 


ATABRINE has received recognition not only 

in hundreds of published reports in medical 

journals throughout the world but also in a 

number of our standard textbooks on medicine 
and pharmacology. This constitutes a remarkable tribute to the im- 
portant position which this relatively new drug occupies in the treat- 
ment of the various forms of malaria. 


Atabrine has attained such prominence because 
of its manifold advantages over previous therapeutic agents. In the 
vast majority of cases, a short course with this drug produces quick 
extermination of the parasites, with prompt disappearance of the symp- 
toms. Hence, as shown by numerous statistical studies, the possibility 
of relapses has been greatly reduced. Furthermore, Atabrine therapy 
has proved the most comfortable way of curing malaria. 

Supplied in tablets of 0.1 Gm. (114 grains), tubes of 15 and 


bottles of 100 and 500; 0.05 Gm. (34 grain), bottles of 50 and 
500. Ampules of 0.2 Gm., boxes of 5 (with distilled water). 


TRADEMARK REG. U. S. PAT. OFF. & CANADA 
Brand of CHINACRIN 


RAPID ACTION plus MINIMAL RELAPSE RATE 
WINTHROP CHEMICAL COMPANY, INC. 


Pharmaceuticals of merit for the physician 
NEW YORK, N. Y.— WINDSOR, ONT. Factories: Rensselaer, N. Y. — Windsor, Ont. 


539 M 
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The Norfolk County Medical Society has elected the following 
officers for the coming year: Dr. Frank H. Redwood, Norfolk, 


President; Dr. William B. Newcomb, Norfolk, President-Elect; 
Dr. N. F. Rodman, Norfolk, Vice-President; Dr. Lockburn B. 
Scott, Norfolk, Secretary-Treasurer. 


The University of Virginia Medical Society has elected the 
following officers for the coming year: Dr. Dudley C. Smith, 


President; Dr. Staige D. Blackford, Secretary-Treasurer. 
Dr. L. Floyd Hobbs, formerly of Jewell Ridge, has moved to 
Alexandria. 


Dr. E. T. Terrell, Williamsburg, has been made a member of 
the Board of Directors of the Williamsburg Lions Club. 

Dr. Waldon M. Wattles, Farmville, has been made Resident 
Physician at the Southside Hospital. 

Dr. Linwood Farley has been made Assistant Health Officer of 
the Valley Health District with headquarters in Luray. 


Dr. J. M. Hurt, Blackston, has been made President of the 
Rotary Club of that city. 
Dr. Claude C. Coleman, Richmond, has been made Clinical 


Professor of Neurological Surgery 
School of Medicine, Charlottesville. 

Dr. Robert P. Stock, formerly of Stonega, has moved to Childers- 
burg, Alabama. 

Dr. M. H. Mund, formerly of Covington, has moved to Mar- 
tinsville. 

Dr. Walter E. Vermilya, formeriy of Raleigh, North Carolina, 
has moved to Big Rock. 

Dr. J. Bernard Jones, formerly of Towson, Maryland, has moved 
to Culpeper. 

Dr. Charles W. Warren, 
moved to Upperville. 

Dr. Joseph E. Gladstone, Jr., 
has moved to Exmore. 

Dr. E. W. Dodd, Jr., 
West Virginia. 

Dr. James W. Tankard, 
moved to Franktown. 


at the University of Virginia 


formerly of Washington, D. C., has 


formerly of Washington, D. C., 
formerly of Roanoke, has moved to Gary, 
New 


formerly of Buffalo, Yark, has 
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Dr. William McKenzie Bickers cnd Miss Virginia Fitzpatrick, 
both of Richmond, were married June 5. 

Dr. Frederick Ralph Person, Williamsburg, and Miss Dorothy 
Italena Speese were married June 12. 

Dr. John W. Devine, Jr., Lynchburg, and Miss Clara Roberts 
were married June 30 

Dr. Charles Allen Easley, Jr.. 


Richmond, and Miss Elizabeth 
Fitzgerald were married recently. 


DEATHS 
Dr. Frank Wandling Hornbaker, Occoquan, aged 62, diea 
June 11. 
Dr. Alonzo Leonidas Winfield, Richmond, aged 61, died 
June 22. 


Dr. Samuel Downing, Newport News, aged 44, died June 14. 


WEST VIRGINIA 

The West Virginia State Medical Association has elected the 
following officers for the coming year: Dr, Charles W. Waddell, 
Fairmont, President; Dr. H. H. Haynes, Clarksburg, and Dr. A, 
A. Shawkey, Charleston, Vice-Presidents; Dr. T. M. Barber, 
Charleston, Treasurer. 

Dr. Edward J. Van Liere, Morgantown, has been made Dean 
of the West Virginia University School of Medicine. 

Dr. Harwood A. Taylor, Mullens, has been made Superintendent 
of the McKendree Emergency Hospital to succeed Dr. John N. 
Reeves, resigned. 

Dr. James Beebe Hawes, 
White were married recently. 
DEATHS 
Dr. Louis A. Bowling, Charleston, aged 76, died April 17 of 

pneumonia. 

Dr. Herbert William David Garred, 
March 12 of edema of the brain. 

Dr. Frank T. McClintic, Marlinton, died April 15 of heart dis- 
ease. 

Dr. Walter Weldon Harloe, Matoka, aged 62, died April 17 of 
coron2ry occlusion. 


Charleston, and Miss Helen Forbes 


Charleston, aged 34, died 
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Pancreas Therapy 
BY 


Oral Administration 


deficiency. 


aid in the decreased capacity of 
patient in states of pancreatic 


Bottles of 100, 500 and 1000 tablets. 
Enterosol coated if desired. 


G. W. CARNRICK CO. 
20 Mt. Pleasant Avenue 
Newark, New Jersey 
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ACETANILID 


CONFORMS TO 
NEW U.S. P. XI 
SPECIFICATIONS 


The Acetanilid used in the Emerson Drug 
Company laboratories fully meets the U.S.P. 
XI color standard test for carbonizable sub- 
stances. It passes every other U.S.P. test 
easily. Years before the first food and drug 
law was passed, the Emerson Drug Company 
established their own laboratories which 
demanded that every single ingredient in- 
cluded in their well-known effervescent 
analgesic compound come up to U.S.P. 
standards and to certain rigid specifications 
of their own. 

Every passing day enhances the reputa- 
tion of Acetanilid as a prompt, safe and 
non-habit-forming analgesic. In 1935 more 
than nine authoritative articles in the liter- 
ature attested to its efficacy. 

Emerson’s scientifically-made pharma- 
ceutical contains Acetanilid with its syner- 
gists, caffeine and bromides, for maximum 
analgesic action with minimum dosage. 
Citrates combat acidity and make it a 
pleasant, effervescent drink. 

Try this combination—for efficient anal- 
gesic action—for promptness and safety— 
for economy—for alkalinization. Made by 
the world’s largest manufacturers of effer- 
vescent salts. 


Sample and literature are 
at your disposal; just write 


EM RSON DRUG COMPANY 


BALTIMORE «- MARYLAND 


| 
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Nutritional Anemia Infants 


The a.companying chart of the hemo- Months of Age. 

globin level in the blood of infants is O-l I-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-1 I-12 
based on more than 1,000 clinical cases 
studied by Mackay. The sharp drop in 
hemoglobin during the early months of 
life has also been reported by a number 
of other authorities. It is noteworthy 
that this fall in hemoglobin has been 
found to parallel closely that of dimin- ry 
ishing iron reserve in the infant's liver. 

The usual milk formula of infants in 

early life further contributes to this 

anemia because milk is notably low in | 
iron. It is now possible, however, to in- 
crease significantly the iron intake of bottle-fed infants from birth by feeding Dextri-Maltose With Vitamin B in the milk formula. 
After the third month Pablum as the first solid food offers substantial amounts of iron for both breast- and bottle-fed babies, 


Reasons for Early Pablum Feedings 


The iron stored in the infant's liver at birth is rapidly depleted during the first months of 
life. (Mackay,' Elvehjem.’) 


2 During this period the infant’s diet contains very little iron—1.44 mg. per day from the 
¢ average bottle formulae of 20 ounces, or possibly 1.7 mg. per day from 28 ounces of 
breast milk. (Holkt.>) 


For these reasons, and also because of the low hemoglobin 
values so frequent among pregnant and nursing mothers 
(Coons,4 Galloway®), the pediatric trend is constantly toward 
the addition of iron-containing foods at an earlier age, as 
early as the third or fourth month. (Blatt, Glazier,” Lynch®.) 


70% 


Ficially fed London infants 


Hemoglobin 


The Choice of the lron-Containing Food 


1 Many foods reputed to be high in iron actually add very few milligrams to the diet 

e because much of the iron is lost in cooking or because the amount fed is necessarily 
small or because the food has a high percentage of water. Strained spinach, for instance, 
contains only 1 to 1.4 mg. of iron per 100 gm. (Bridges.°) 


2 To be effective, food iron should be in soluble form. Some foods fairly high in total 
* iron are low in soluble iron. (Summerfeldt.'*) 


3 Pablum is high both in total iron (30 mg. per 100 gm.) and soluble iron (7.8 mg. pet 

* 100 gm.) and can be fed in significant amounts without digestive upsets as early as 
the third month, before the initial store of iron in the liver is depleted. Pablum also 
forms an iron-valuable addition to the diet of pregnant and nursing mothers. 


Pablum (Mead’s Cereal thoroughly cooked and dried) consists of wheatmeal, oatmeal, corn- 
meal, wheat embryo, brewers’ yeast, alfalfa leaf, beef bone, iron salt and sodium chloride. 


1-10 Bibliography on request. 


MEAD JOHNSON & COMPANY, Evansville, Indiana, U. S. A. 4q 3 


Please enclose professional card when requesting samples of Mead Johnson products to cooperate in p ing their reaching unauthorized persoms 2 


Ne 
; 
| 
= 
= 
q 
BS 
q 
5 
ar 
& 
4 
re 


DIARRHEA 


“the commonest ailment of infants 
in the summer months” 


(HOLT AND McINTOSH: HOLT’S DISEASES OF INFANCY AND CHILDHOOD, 1933) 


One of the outstanding features of DEXTRI-MALTOSE 
is its low fermentability and consequent preference in 
the management of infantile diarrhea. 


In summer diarrhea, ‘“‘The best food 
to use is boiled skimmed milk, acid 
skimmed milk, or dried protein milk. 
Carbohydrates are added in the form 
of dextri-maltose.’”—G. Wiswell: Infant 
mortality and its prevention, Nova Sco- 
tia M. Bull., 15:504-509, Oct. 1936. 

Concerning the treatment of diar- 
rhea, “If the weight remains station- 
ary, it is an indication that loss of 
substance is occurring through the 
stools, mostly in the form of alkaline 
salts. To equalize this loss of sub- 
stance, the diet must be increased, but 
in such a way as to avoid causing 
fermentation. This may be done by 
adding dextri-maltose and prepara- 
tions of protein to the food, increas- 
ing the calories until the infant is tak- 
ing 160 calories per kilo. of body weight.” 
—H. L. Ratnoff, Nutritional disturb- 
ances, Arch. Pediat., 41:771, Nov. 1924. 

“A very frequent cause of under- 
feeding results from the improper 
treatment of diarrhea . . . One 
of the greatest advances made in the 
science of infant feeding was the de- 
velopment of protein milk by Profes- 
sor Finkelstein and the use of butter- 
milk or lactic acid mixtures. The 
great advantage of being able to feed 
the infant with fermentative diarrhea 
a food containing 12 calories to the 
ounce, like protein milk, after only 
one day on a starvation diet, is appar- 
ent. In addition, the further advan- 
tage of being able to safely add a ear- 
bohydrate like Dextri-Maltose No. 1 
or No. 2 to the protein milk within a 
few days, enables one to gradually bring 
the infant up to its basal needs in a 
short time. When protein milk was first 
used, carbohydrate additions were ad- 
vised against with the result that many 
children on it went into a state of col- 
lapse. The suggestion of Dr. Alan Brown 
of Toronto, Canada, that Dextri-Maltose 
be added to protein milk, was of great 

nts and children, Arch. > E 
50:297-306, May 1933. 


, Regarding the treatment of diarrhea, 
In our experience, the most satisfac- 
tory carbohydrate for routine use is 
ead’s dextrimaltose No. 1.°—F. 4 
Taylor: “Summer Complaints,’ South- 
ern Med. & Surg., pp. 555-559, Aug. 1927. 


“Again, following the teaching of the 
originator of protein milk, the carbo- 

ydrate added should be the one that is 
nest easily assimilated. Dextri-maltose 
4 the carbohydrate of choice.’—R. A. 
pte The diarrheas of early life, Mis- 

ssippi Doctor, 14:9-15, Sept. 1936. 


“If the stools are acid, green, and 
excoriating, a food high in protein and 
low in fat, and carbohydrate is indi- 
cated. Dried powdered protein milk is 
very ideal here—one to ten dilution. 
On the other hand, if the evacuations 
are brown, watery, and stinking with 


SERIOUSNESS 
OF DIARRHEA 


There is a widespread opinion that, 
thanks to improved sanitation, in- 
fantile diarrhea is no longer of se- 
rious aspect. But Holt and MclIn- 
tosh declare that diarrhea “‘is still 
a problem of the foremost impor- 
tance, producing a number of 
deaths each year. . . .”” Because de- 
hydration is so often an insidious 
development even in mild cases, 
prompt and effective treatment is 
vital. Little states (Canad. Med. A. 
J. 13: 803, 1923), “There are cases 
on record where death has taken 
place within 24 hours of the time 
of onset of the first symptoms.” 


putrefactive odors, a proteolytic diar- 
rhea, it will be of advantage to add a 
small amount of carbohydrate, a dextri- 
maltose preparation being very effica- 
cious.”—A. G. Dow: Diarrheas in in- 
fants, Nebraska M.J.,20:22-24,Jan. 1935. 


“After the preliminary short period 
of starvation, protein milk should be 
ee When the diarrhea has 
been sufficiently checked, dextrimaltose 
may be added and gradually increased 
until from 4 to 6 tablespoons are being 
used.”—W. L. Denney: Acute nutrition- 
al disturbances of infancy, Univ. West. 
Ontario M. J., 2:192-137, April 1932. 


In diarrhea, “Carbohydrates, in the 
form of dextri-maltose, well cooked cer- 
eals or rice, usually can be handled 
without trouble.”"—B. B. Jones: A dis- 
cussion of some of the commoner types 
of infantile diarrhea, and the principles 
underlying the diets used in their treat- 
ment, Virginia M. Monthly, 55:411-415, 
Sept. 1928. 


In the treatment of dysentery, “As a 
useful supplement, Bessau’s thick rice 
water with 1 to 5 per cent dextrimaltose 
may be used, or soy bean milk, which 
also may serve as main nourishment in 
the rare cases of hypersensitiveness to 
cow's milk.”—0O. Willner: Dysentery, 

in The Practitioner’s Library of Medi- 

cine Surgery,D.Appleton-CenturyCo., 

Inc., New York, 1935, vol. 7, p. 371. 

In cases of diarrhea, “For the first 
day or so no sugar should be added 
to the milk. If the bowel movements 
improve carbohydrates may be added. 
This should be the one that is most 
easily assimilated, so dextri-maltose 
is the carbohydrate of choice.”—W.H. 
MceCaslan: Summer diarrheas in in- 
Jants and young children, J. M. A. 
Alabama, 1:278-282, Jan. 1932. 

“When there has been a tendency 
to looseness of the bowels, a form of 
sugar which ferments but slightly, 
such as dextrimaltose, may be em- 
ployed.’"—W. Sheldon: The artificial 
feeding of infants, Practitioner, 134: 
415-428,°April 1935. 


— 

. I begin to add carbohy- 
drates slowly, by replacing 4 ounce 
Casee every two days with 4 ounce 
of Dextri-Maltose, preferably Dextri- 
Maltose Number one. As a rule, this 
is tolerated. When one ounce of 
Dextri-Maltose is used, the Casec, of 
course, should be discontinued.”—J/. 
W. Reed: The etiology and treatment 
of diarrhocas of infancy, Virginia M. 
Monthly, 53:732-735, Feb. 1927. 

— 

In treating chronic diarrhea, “You 
do not need to starve such patients, 
but you select a diet of dried protein 
milk with the addition of dextri- 
maltose given in small three-hourly 
feeds, or soured milk, or an ordinary 
half-cream dried milk, or a whey mix- 
ture.”—R. Hutchison: Lectures on Dis- 
eases of Children, ed. 7, William Wood 
€ Co., Baltimore, 1936, pp. 26, 65, 
71-72, 76. 


“The effect of a combination of dex- 
trimaltose depends on the relative prop- 
erties of the two components. If maltose 
is in excess, it tends to cause fermenta- 
tion and loose stools, while dextrins are 
non-fermentable. In the preparations 
commonly used, Mead’s Dextri-maltose 
Nos. 1 and 2, the maltose is only slight- 
ly in excess of the dextrins, and there- 
fore they are advantageous if there is a 
tendency to excessive fermentation.”— 
W. J. Pearson and W. G. Wyllie: Recent 
Advances in Diseases of Children, P. 
Blakiston’s Sons & Co., Phiia., 1930, 
pp. 74, 116. 


Just as DEXTRI-MALTOSE is a carbohydrate modifier of choice, so is CASEC (calcium caseinate) 

an accepted protein modifier. Casec is of special value for (1) colic and loese green stools in breast-fed 

ants, (2) fermentative diarrhea in bottle-fed infants, (3) prematures, (4) marasmus, (5) celiac disease. 
MEAD JOHNSON & CO., EVANSVILLE, IND., U.S. A. 


When requesting samples of Dextri-Malttose, please enclose professional card to cooperate in preventing their reaching unauthorized persons 
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SUMMER! 


Summer days show a marked increase in accidental injuries. The vaca- 
tionist, the farmer, the child at play may all suffer wounds contaminated 
with spores of tetanus and gas gangrene-producing bacteria. 

Treatment of all dirt-contaminated, contused and penetrating wounds 
should include combined prophylaxis against tetanus and gas gangrene. 


ACCIDENTS! 


We suggest Parke-Davis Tetanus-Gas Gangrene Antitoxin (Com- 
bined), Refined and Concentrated. The customary prophylactic 
dose—1500 units tetanus antitoxin and 2000 units each per- 
fringens and vibrion septique antitoxin—is available in syringe 


packages and in rubber-diaphragm-capped vials. 
PROPHYLAXIS! 


PARKE, DAVIS & COMPANY « Detroit, Michiga® 


The World’s Largest Makers of Pharmaceutical and Bielogical Products 
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